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ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ .....................................................................ɢɡɨɝɧɭɬɚɹ; 

10. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ................................................................................... ɊɈ230ɚ-ȼ-224; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ .............................................................................. ȼȽɋ475/210 14; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ............................................................................... 94 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ............................................................................. 428,6 ɨɛ/ɦɢɧ; 

11. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ........................................................................ 13 ɥɟɬ 2 ɦɟɫɹɰɚ; 
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ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ............................................................... 0,203 ɪɭɛ/ɤȼɬ·ɱ; 
ɜ) ɇɉȼ ........................................................................................... 2376,08 ɦɥɧ. ɪɭɛ.; 
ɝ) ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ PI................................................................................ 1,76. 
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1  Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 
1.1.1 Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɝɢɞɪɨɭɡɥɚ 

 
Ɋɟɤɚ ɬɟɱёɬ ɩɨ ɭɡɤɨɦɭ ɢ ɝɥɭɛɨɤɨɦɭ (ɞɨ 350 ɦ) ɭɳɟɥɶɸ ɞɨ ɫɟɥɚ Ȼɚɝɪɚɬɚɲɟɧ. 

ɉɨ ɪɟɤɟ ɩɪɨɯɨɞɢɬ ɭɱɚɫɬɨɤ ɚɪɦɹɧɨ-ɝɪɭɡɢɧɫɤɨɣ ɝɪɚɧɢɰɵ ɩɪɨɬɹɠёɧɧɨɫɬɶɸ ɨɤɨɥɨ 
12 ɤɦ, ɨɬɞɟɥɹɸɳɟɣ ɩɪɚɜɨɛɟɪɟɠɧɨɟ ɚɪɦɹɧɫɤɨɟ ɫɟɥɨ Ȼɚɝɪɚɬɚɲɟɧ ɨɬ 
ɥɟɜɨɛɟɪɟɠɧɨɝɨ ɝɪɭɡɢɧɫɤɨɝɨ ɋɚɞɚɯɥɨ. 

ɋɬɜɨɪ Ⱦɟɛɟɞɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɪɚɫɩɨɥɨɠɟɧ ɜɛɥɢɡɢ ɩɨɫёɥɤɚ Ɉɞɡɭɧ, ɚ ɡɞɚɧɢɟ 
Ƚɗɋ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɤɦ ɨɬ ɫɟɥɚ Ⱥɤɧɟɪ. Ɉɛɚ ɫɟɥɚ ɧɚɯɨɞɹɬɫɹ ɜ 
Ʌɨɪɢɣɫɤɨɣ ɨɛɥɚɫɬɢ, Ⱥɪɦɟɧɢɢ. 

ȼ ɫɬɜɨɪɟ Ⱦɟɛɟɞɫɤɨɝɨ Ƚɍ ɩɪɟɨɛɥɚɞɚɟɬ ɫɤɚɥɶɧɵɣ ɪɟɥɶɟɮ (ɝɪɚɧɢɬɨɝɧɟɣɫ). 
 
1.1.2 Ʉɥɢɦɚɬ 

 
Ʉɥɢɦɚɬ Ʌɨɪɢɣɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ ɜɵɫɨɬɚɯ, ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɵɦ 1000 ɦ, 

ɫɭɯɨɣ ɫɭɛɬɪɨɩɢɱɟɫɤɢɣ ɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɢ ɠɚɪɤɢɦ ɥɟɬɨɦ (ɫɪɟɞɧɹɹ t ɢɸɥɹ — 
24°ɋ) ɢ ɦɹɝɤɨɣ ɛɟɫɫɧɟɠɧɨɣ ɢɥɢ ɦɚɥɨɫɧɟɠɧɨɣ ɡɢɦɨɣ (ɫɪɟɞɧɹɹ t ɹɧɜɚɪɹ — 0°ɋ). 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ — 245-255 ɞɧɟɣ. 
ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɥɹɟɬ ͳͳ,͹°ɋ.  

 
1.1.3 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 
ɉɢɬɚɧɢɟ ɪɟɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɢ 

ɩɨɞɡɟɦɧɵɦɢ ɩɪɢɬɨɤɚɦɢ. Ɉɫɧɨɜɧɵɦɢ ɩɪɢɬɨɤɚɦɢ ɹɜɥɹɸɬɫɹ ɪɟɤɢ ɉɚɦɛɚɤ ɢ 
Ⱦɡɨɪɚɝɟɬ. ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɪɚɜɟɧ 54 ɦ3/ɫ. 

 ȼɟɫɟɧɧɟɟ ɩɨɥɨɜɨɞɶɟ ɧɚɱɢɧɚɟɬɫɹ ɜ ɦɚɟ ɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɜ ɢɸɥɟ. 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ ɪɚɜɟɧ 96 ɦ3/ɫ. 

 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ 164,7 
ɦ3/ɫ (P = 0,1%) ɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ 186 
ɦ3/ɫ (P = 0,01%), ɫɚɧɢɬɚɪɧɵɣ ɪɚɫɯɨɞ ܳ˔˃ː = ͵Ͳ ɦ3/ɫ. 

Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1 ɢ ɪɢɫɭɧɤɟ 1.1. 

 
Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɨɬɦɟɬɤɢ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
V, ˍˏଷ 0 0,18 0,36 0,54 0,72 0,9 1,08 1,26 1,44 1,62 ܼʑʐ, ˏ 630,1 652,5 664,71 673,9 682,61 690,94 698,13 703,58 707,35 709,99 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.1 
V, ˍˏଷ 1,8 1,98 ܼʑʐ, ˏ 712,17 712,94 

https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B3%D1%80%D0%B0%D1%82%D0%B0%D1%88%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%B4%D0%B0%D1%85%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%B1%D1%82%D1%80%D0%BE%D0%BF%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɨɬɦɟɬɨɤ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɪɚɫɯɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.2 ɢ ɪɢɫɭɧɤɟ 1.2.  
 

Ɍɚɛɥɢɰɚ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɨɬɦɟɬɤɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ZɇȻ, ɦ 0 7,2 18,6 28,8 40,2 55,8 76,2 120 168 
Q, ɦ3/ɫ 500,02 500,44 501,04 501,51 501,97 502,50 503,01 503,50 504,00 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɨɬɦɟɬɨɤ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 
 
 

y = -22,8195542994999x6 + 156,3019366640950x5 - 415,6244604755190x4 + 
538,2429966857020x3 - 366,1403952929400x2 + 175,0516193215710x + 

630,1142534044380
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1.1.4 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
ȼ ɨɫɧɨɜɚɧɢɢ ɫɬɜɨɪɚ ɩɪɟɨɛɥɚɞɚɟɬ ɫɤɚɥɶɧɵɣ ɪɟɥɶɟɮ – ɝɪɚɧɢɬɨɝɧɟɣɫɵ, 

ɨɛɥɚɞɚɸɳɢɟ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
– ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ̂ߛ ˓ = ͳͺ,Ͳͷ ˍʜ/ˏଷ; 
– ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ˔ = ͳͳͲ ˍʞ˃; 
– ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ ߮ˆ˓ = ʹͲ°. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 

ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɩɪɟɞɫɬɚɜɥɟɧ ɢɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɡɚ 50 ɥɟɬ 
ɧɚɛɥɸɞɟɧɢɣ ɞɥɹ ɪɟɤɢ Ⱦɟɛɟɞ. Ʉɚɠɞɵɣ ɝɨɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɜɢɞɟ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɝɨɞ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɦɧɨɝɨɜɨɞɧɵɣ ɩɟɪɢɨɞ 
(ɩɨɥɨɜɨɞɶɟ) ɢ ɧɚ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ (ɦɟɠɟɧɶ).Ⱦɥɹ ɞɚɧɧɨɝɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ 
ɪɹɞɚ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ V, VI , VII , VIII ɦɟɫɹɰɵ, ɚ ɤ ɩɟɪɢɨɞɭ 
ɦɟɠɟɧɢ IX, X, XI , XII , I, II , III , IV  ɦɟɫɹɰɵ. 

 
2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 
1) Ɋɟɤɚ: Ⱦɟɛɟɞ; 
2) ɗɧɟɪɝɨɫɢɫɬɟɦɚ: Ⱥɫɬɪɚɯɚɧɫɤɨɟ ɊȾɍ, P୫ax = 567 Ɇȼɬ; 
3) Ɉɬɦɟɬɤɚ ɇɉɍ = 710 ɦ; 
4) Ɉɬɦɟɬɤɚ ɫɭɯɨɝɨ ɞɧɚ = 500 ɦ; 
5) Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN = 8,8; 
6) ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Δh = 0,15 ɦ; 

 Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
 
Ɍɚɛɥɢɰɚ 2.1 - Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɬɟɪɢ 
ɜɨɞɵ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII ܳˋ˔˒ , ˏଷ ˔⁄  0,22 0,31 0,33 0,34 0,49 0,62 1,13 0,98 0,33 0,26 0,25 0,11 ܳˎˈˇˑˑ˄, ˏଷ ˔⁄  0 0 0 0 0 0 0 0 0 0 0 0 ܳ˗ˋˎ˟˕˓, ˏଷ ˔⁄  0,33 0,46 0,50 0,51 0,73 0,93 1,69 1,48 0,50 0,39 0,37 0,17 ܳ˛ˎˡˊ , ˏଷ ˔⁄  0 0 0 0 0,2 0,2 0,4 0,3 0 0 0 0 ܳʑʤʙ , ˏଷ ˔⁄  30 30 30 30 30 30 30 30 30 30 30 30 

 
2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 

ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
ɉɨ ɞɚɧɧɵɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ Ⱥ.1 (ɩɪɢɥɨɠɟɧɢɟ Ⱥ) ɜɵɱɢɫɥɹɟɦ 

ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ (ɦ3/ɫ) ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ, ɡɚ ɩɟɪɢɨɞ ɦɟɠɟɧɢ (IX, X, XI , XII , I, II , 
III , IV ɦɟɫɹɰɵ) ɢ ɩɨɥɨɜɨɞɶɹ (V, VI , VII , VIII ɦɟɫɹɰɵ) ɢ ɪɚɫɩɨɥɚɝɚɟɦ ɢɯ ɜ 
ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ Ȼ.1 ɩɪɢɥɨɠɟɧɢɹ Ȼ. 

 
Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ܲሺ݉ሻ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: ܲሺ݉ሻ = ݉݊ + ͳ ∙ ͳͲͲ%,                                                                                            ሺʹ.ͳሻ 

 
ɝɞɟ ݉ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ; 
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݊ – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ.  
 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ 90% ɢ 50% 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɬɚɛɥɢɰɚ Ȼ.1.) 

 
2.3 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=50%) 
 
Ⱦɥɹ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ Ɋ=50% ɩɪɢɧɢɦɚɟɦ 1996 ɝɨɞ ɢ ɜɵɱɢɫɥɹɟɦ  

ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ: 
 ʙ˒ = ܳ˒.˄˃ˊܳ˒ଵଽ଻ଽ = ͻʹͺ͹ = ͳ,Ͳͷ;                                                                                 ሺʹ.ʹሻ 

 ʙˏ = ܳˏ.˄˃ˊܳˏଵଽ଻ଽ = ͵͵͵͸ = Ͳ,ͻͳ.                                                                                  ሺʹ.͵ሻ 

 
Ⱦɥɹ 1996 ɝɨɞɚ ɭɬɨɱɧɹɟɦ ɝɨɞɨɜɨɣ ɫɬɨɤ ɭɦɧɨɠɢɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ 

ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɪɚɧɟɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
 

Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 1979 ɝɨɞɚ (Ɋ=50%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ 
Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII ܳ˔˓.ˆ. ܳ˄˃ˊଵଽଽ଺, ˏଷ/ܿ 27 35 37 51 65 78 109 97 46 35 32 29 53 ܳ˒˓ଵଽଽ଺, ˏଷ/ܿ 24 32 34 46 68 82 114 102 42 32 28 27 53 

 
2.4 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) 
 
ɉɪɢɧɢɦɚɟɦ 1999 ɝɨɞ ɛɚɡɨɜɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ P=90% ɢ ɫɱɢɬɚɟɦ 

ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ: 
 ʙˏ = ܳˏ.˄˃ˊܳˏଵଽଽଽ = ͺͲ͹ͺ = ͳ,Ͳʹ.                                                                                    ሺʹ.Ͷሻ 

 ʙ˒ = ܳ˒.˄˃ˊܳ˒ଵଽଽଽ = ʹ͹͵Ͳ = Ͳ,ͻͲ.                                                                                     ሺʹ.ͷሻ 

 
ȼ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɟ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90% ɫɨɜɩɚɞɚɟɬ ɫ ɛɚɡɨɜɵɦ 

ɝɨɞɨɦ, ɢɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢɧɢɦɚɟɦ ɞɚɧɧɵɣ ɝɨɞ 1999 ɡɚ ɦɚɥɨɜɨɞɧɵɣ. 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ 1999 ɝɨɞɚ (Ɋ=90%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ 

Ɋ=90% I II  III  IV V VI  VII VIII IX X XI  XII ܳ˔˓.ˆ. ܳ˄˃ˊଵଽଽଽ, ˏଷ/˔ 25 34 37 38 47 61 110 96 37 29 28 13 45 ܳ˒˓ଵଽଽଽ, ˏଷ/ܿ 22 31 33 34 49 62 113 98 33 26 25 11 45 
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ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɫɨɲɥɢɫɶ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɪɪɟɤɬɢɪɨɜɤɚ 

ɩɪɨɢɡɜɟɞɟɧɚ ɜɟɪɧɨ. 
 
Ɋɟɡɭɥɶɬɚɬɵ  ɤɨɪɪɟɤɬɢɪɨɜɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4.  
 

Ɍɚɛɥɢɰɚ 2.4 – ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɪɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII ܳ˔˓.ˆ. ܳˍˑ˓ଵଽଽ଺, ˏଷ/ܿ 24 32 34 46 68 82 114 102 42 32 28 27 53 ܳˍˑ˓ଵଽଽଽ, ˏଷ/˔ 22 31 33 34 49 62 113 98 33 26 25 11 45 

 
ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 2.4 ɜɵɩɨɥɧɹɟɦ ɩɨɫɬɪɨɟɧɢɟ ɝɢɞɪɨɝɪɚɮɚ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮ ɪɟɤɢ Ⱦɟɛɟɞ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ. 

 
2.5 Ƚɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 
 
2.5.1 ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 

 
ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɢɯ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɩɨɬɪɟɛɭɸɬɫɹ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɩɪɢ ɢɡɜɟɫɬɧɨɣ ɷɧɟɪɝɨɨɬɞɚɱɟ ɤɚɠɞɨɝɨ 
ɦɟɫɹɰɚ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɨɩɪɟɞɟɥɟɧɚ ɜ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ. Ɍɚɤ 
ɠɟ ɂɄɇ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɨɧɵ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ 
ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ Ⱥɫɬɪɚɯɚɧɫɤɨɦɭ ɊȾɍ ɜɡɹɬɵ ɫ ɫɚɣɬɚ ɋɢɫɬɟɦɧɨɝɨ 
ɨɩɟɪɚɬɨɪɚ[1] ɜ ɜɢɞɟ ɝɪɚɮɢɤɨɜ ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɡɢɦɧɢɟ ɢ ɥɟɬɧɢɟ ɫɭɬɤɢ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɦɟɬɨɞɢɤɨɣ [2], ɚ ɬɚɤɠɟ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ Ȼ2 ɢ 
Ȼ3  ɫɬɪɨɢɦ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɚɯ Ȼ.1 ɢ Ȼ.2. 
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2.5.2 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
ɉɨ ɦɟɬɨɞɢɤɟ, ɨɩɢɫɚɧɧɨɣ ɜ 5 ɝɥɚɜɟ [2] ɧɚɯɨɞɢɦ ɦɚɤɫɢɦɚɥɶɧɭɸ ɢ 

ɫɪɟɞɧɟɦɟɫɹɱɧɭɸ ɧɚɝɪɭɡɤɢ Ⱥɫɬɪɚɯɚɧɫɤɨɝɨ ɊȾɍ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɪɟɡɭɥɶɬɚɬɵ 
ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.5. 

Ⱦɚɧɧɵɟ ɝɪɚɮɢɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ (ɝɪɚɮɢɤ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ) ɢ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ (ɝɪɚɮɢɤ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ). 

 
Ɍɚɛɥɢɰɚ 2.5 – Ƚɨɞɨɜɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ 
Ⱥɫɬɪɚɯɚɧɫɤɨɝɨ ɊȾɍ 

t α cosα 
Pt.max, 

Ɇȼɬ 
Pt.ɫɪɟɞɧ, 

Ɇȼɬ a max b max ɚ ɫɪɟɞɧ b ɫɪɟɞɧ 
1 0,262 0,966 567 493 

531 
 

38 
 

 
 

453 
 
 
 

41 
 

2 0,785 0,707 558 482 
3 1,308 0,259 541 463 
4 1,832 -0,258 521 442 
5 2,355 -0,706 505 424 
6 2,878 -0,966 495 413 
7 3,402 -0,966 495 413 
8 3,925 -0,709 505 424 
9 4,448 -0,261 521 442 
10 4,972 0,256 541 463 
11 5,495 0,705 558 482 
12 6,018 0,965 567 493 

 
ɇɚ ɨɫɧɨɜɟ ɪɚɫɱёɬɨɜ ɜɵɩɨɥɧɹɟɦ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɊȾɍ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 
Ɋɢɫɭɧɨɤ 2.2 – Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 
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2.6 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼХɄ 
 

Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 
 ʐܰ˞˕.ʒЭʠ = ݇𝑁 ∙ ܳ˒˓ଽ଴% ∙  ʒЭʠ˒ˑˇ˅,                                                                            ሺʹ.͹ሻܪ
 
ɝɞɟ ݇𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇𝑁  =  ͺ,ͺ; 
 ܳ˒˓ଽ଴% – ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; 
 .ʒЭʠ˒ˑˇ˅– ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋܪ 
˅ˇʒЭʠ˒ˑܪ  = ܼʑʐ − ܼʜʐ(ܳʜʐሺݐሻ൯ − ∆ℎ,                                                                      ሺʹ.ͺሻ 
 
ɝɞɟ ܼʑʐ– ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ  ʜʞʢ, ɦ; ܼʜʐ(ܳʜʐሺݐሻ൯ – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɥɟɬɧɟɣ ɢɥɢ 
ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; ∆ℎ– ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,ͳͷ ɦ. 

 
Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ: 

 ʑܰʤʙ = ݇𝑁 ∙ ܳʑʤʙ ∙  ʒЭʠ˒ˑˇ˅,                                                                                       ሺʹ.ͻሻܪ
 
ɝɞɟ ܳʑʤʙ − ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4. 
Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ 

Ƚɗɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɯɨɞɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ. 
Ɉɩɪɟɞɟɥɹɟɦ ɢɡɥɢɲɤɢ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɜ ɩɨɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ, ɤɨɬɨɪɵɟ 

ɛɭɞɭɬ ɩɟɪɟɧɨɫɢɬɶɫɹ ɧɚ ɡɢɦɭ: 
 ˋܰˊˎ = ∑ܰ˄˞˕ − ∑ ܰ˅˘ˍ =  ʹͻ͸ ʛʑ˕.                                                          ሺʹ.ͳͲሻ 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.8 ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 

ɩɥɚɤɚɬɟ «ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ». 
ɇɚ ɝɪɚɮɢɤɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɩɪɨɜɨɞɢɦ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 

ɦɨɳɧɨɫɬɢ. 
Ɂɚ ɦɟɫɹɰ ɩɟɪɜɵɣ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ 

ɧɚɲɟɦ ɫɥɭɱɚɟ ɷɬɨ ɫɟɧɬɹɛɪɶ. ɂɡ ɝɪɚɮɢɤɚ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɜɢɞɧɨ, ɱɬɨ ɩɨɞ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɩɚɥɢ 6 ɦɟɫɹɰɟɜ, ɚ ɜ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɩɨ 
ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. 
 
Ɍɚɛɥɢɰɚ 2.6 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 
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Ɇɟɫɹɰ ̝ܲ ˓, ʛʑ˕ ˄ܰ˞˕, 
Ɇȼɬ 

˅ܰ˘ˍ, 
Ɇȼɬ 

˔ܰ˖˜.ʒЭʠ, 
Ɇȼɬ 

1 493 40 55 0 
2 482 55 55 0 
3 463 59 55 0 
4 442 61 55 0 
5 424 86 55 0 
6 413 110 55 0 
7 413 199 55 0 
8 424 174 55 0 
9 442 59 55 0 
10 463 47 55 0 
11 482 45 55 0 
12 493 20 55 0 

 
2.7 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɧɚ ɫɪɚɛɨɬɤɭ-ɧɚɩɨɥɧɟɧɢɟ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɣ (P=90%) ɝɨɞ 
 

ɉɨ ɦɟɬɨɞɢɤɟ, ɢɡɥɨɠɟɧɧɨɣ ɜ ɤɧɢɝɟ «ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ: ɍɱɟɛɧɨ-
ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɤ ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ»[2]ɩɪɨɜɟɞɟɧɵ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ 
ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ (P=90%). 

 Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ȼɗɊ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ 
ɦɨɳɧɨɫɬɟɣ, ɍɆɈ, ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɥɟɡɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  
Ɋɚɫɱɟɬɵ ɩɨ ȼɗɊ ɩɪɢɜɟɞɟɧɵ ɜ [ɉɪɢɥɨɠɟɧɢɢ Ȼ]. 

 

Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ 
ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 
– ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɹɧɜɚɪɹ, ɞɟɤɚɛɪɹ – ˓ܰ˃˄ = ͳͳͶ ʛʑ˕; 
– ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ –  ʢʛʝ = ͸ͻͺ,ͺͷ ˏ. 
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– ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ – ܸ˒ ˑˎˈˊː = Ͳ,Ͷ ሺˍˏଷሻ. 
 
2.8  Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 

 
Ɋɚɫɱɟɬɧɵɟ ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɨɥɠɧɵ 

ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɨɤɪɵɜɚɬɶɫɹ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɫɬɚɧɰɢɹɦɢ. Ɍɚɤ ɤɚɤ ɜ ɞɚɧɧɨɦ 
ɊȾɍ ɫɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ ɨɬɫɭɬɫɬɜɭɸɬ, ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɦɨɳɧɨɫɬɢ ɬɨɥɶɤɨ ɞɥɹ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

 
ȼɵɪɚɛɨɬɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ: 
 Эˆ˃˓.ˢː˅.˒˓ˑˈˍ˕.ʒЭʠ = ʹ͹͵͸ ʛʑ˕ ∙ ˚ = ʹ,͹ ˏˎː ˍʑ˕ ∙ ˚  

  ܰ˓˃˄.ˢː˅.˒˓.ʒЭʠ =  ܰˢː˅ ˒ˋˍ.˒˓.ʒЭʠ +  ܰˢː˅ ˄˃ˊ˃.˒˓.ʒЭʠ = ͻ͹ + ʹͺ = ͳʹͷ ʛʑ˕              ሺʹ.ͳ͸ሻ  

 
Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɢɸɧɟ ɢ ɢɸɥɟ: 
 Эˆ˃˓.ˋˡˎ˟.˒˓ˑˈˍ˕.ʒЭʠ = ͷͳ ∙ ʹͶ = ͳʹʹͶ ʛʑ˕ ∙ ˚ = ͳ,ʹ ˏˎː ˍʑ˕ ∙ ˚  ˏˎː ˍʑ˕ ∙ ˚;   
  ܰ˓˃˄.ˢː˅.˒˓.ʒЭʠ =  ܰˢː˅ ˒ˋˍ.˒˓.ʒЭʠ +  ܰˢː˅ ˄˃ˊ˃.˒˓.ʒЭʠ = ͷͳ + ʹͺ = ͹ͻ ʛʑ˕                ሺʹ.ͳ͹ሻ 

 
ɉɪɨɜɟɞɹ ɚɧɚɥɨɝɢɱɧɭɸ ɪɚɛɨɬɭ ɧɚ ɡɚɪɚɧɟɟ ɩɨɫɬɪɨɟɧɧɵɯ ɞɥɹ ɧɢɯ ɂɄɇ 

ɧɚɯɨɞɢɦ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ. ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɨɞɢɦ ɜ 
ɬɚɛɥɢɰɭ Ȼ.6 ɩɪɢɥɨɠɟɧɢɹ Ȼ. 
 

2.9  Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɪɚɫɱɟɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 
 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ ʹ %  ˑ˕ ௧ܲ௠௔௫, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 
10% ɨɬ ௧ܲ௠௔௫[4]. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ȼ.7 ɩɪɢɥɨɠɟɧɢɹ Ȼ. 

Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɤɨɝɞɚ ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ 
ɦɨɳɧɨɫɬɶ. Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ɪɟɦܨ 

ɩɪ.Ƚɗɋ = ɭܰɫɬ
ɩɪ.Ƚɗɋ͸ ∙ ͳ ɦɟɫ = ͳͶʹ͸ = ʹͶ Ɇȼɬ ∙ ˏˈ˔/ˆˑˇ.                              ሺʹ.ͳͻሻ 

 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ: 
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ܨ˓  ˈˏʡЭʠ = ˖ܰ˔˕ʡЭʠʹ ∙ ͳˏˈ˔ = ͶͶʹʹ = ͹Ͷ Ɇȼɬ ∙ ˏˈ˔/ˆˑˇ.                                        ሺʹ.ʹͲሻ 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ Ȼ.7, ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 

ɩɥɚɤɚɬɟ «ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ». 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 ˖ܰ˔˕.ʒЭʠ = ˓ܰ˃˄ʒЭʠ + ˓ܰˈˊʒЭʠ = ͳʹͷ + ͳ͹ = ͳͶʹ ʛʑ˕.                                             ሺʹ.ʹͳሻ 

  
 
2.10 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɫɥɨɜɢɸ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ – ɨɩɪɟɞɟɥɢɬɶ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. 

Ɋɚɫɫɦɨɬɪɢɦ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɩɟɪɢɨɞ ɧɚɩɨɥɧɟɧɢɹ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ȼ.8. 

ɉɨ ɞɚɧɧɵɦ ɪɚɫɱёɬɚ ɩɨɥɭɱɚɟɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ, ɪɚɜɧɭɸ: 
 ∑ Э = ͺͲ͸ ˏˎː. ˍʑ˕ ∙ ˚. 
 
ɋɬɪɨɢɦ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, ɨɛɴɟɞɢɧёɧɧɵɣ ɫ ɦɚɥɨɜɨɞɧɵɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 
2.4. 

 
Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ 
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3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
3.1 Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ ɧɭɠɧɨ ɩɨɫɬɪɨɢɬɶ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɧɵɯ ɪɟɠɢɦɨɜ. 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɢɤɨɣ ɢɡ 
ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɩɨɫɨɛɢɹ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». Ⱦɚɧɧɵɟ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. ɇɚ ɪɢɫɭɧɤɟ 3.1 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ. 

 
Ɍɚɛɥɢɰɚ 3.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
Ʉɪɢɜɵɟ ɫɜɹɡɢ 

ɧɛ ɞɥɹ ɥɟɬɧɢɯ ɢ 
ɡɢɦɧɢɯ 
ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ʌɢɧɢɹ ɨɝɪ. ɩɨ 

ɪɚɫɱёɬɧɨɣ 
Nɭɫɬ 

Ʌɢɧɢɹ ɨɝɪ. ɩɨ 
ɩɪɨɩ.ɫɩɨɫɨɛɧ.Ƚɗɋ 

Ʌɢɧɢɹ ɨɝɪ. 
ɩɨ 

Qɫɚɧ.ɩɨɩɭɫɤ 

Qɧɛ Zɧɛ 
ɇ 

ɧɩɭ 
ɇ 

ɭɦɨ Hzɜɛ1(ɪ) H Q H Q H Q 
0 500,0 209,8 198,6 204,2 208,0 77,6 201,0 80,1 215 30 
5 500,3 209,5 198,3 203,9 207,5 77,8 200,6 80,0 0 30 
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10 500,6 209,3 198,0 203,7 207,1 77,9 200,2 79,9  30 
15 500,9 209,0 197,7 203,4 206,6 78,1 199,8 79,8  30 
20 501,1 208,7 197,5 203,1 206,2 78,3 199,4 79,7  30 
25 501,3 208,5 197,2 202,9 205,7 78,4 199,0 79,7  30 
30 501,6 208,3 197,0 202,7 205,2 78,6 198,6 79,6  30 
35 501,8 208,1 196,8 202,5 204,8 78,8 198,2 79,5  30 
40 502,0 207,9 196,6 202,3 204,3 79,0 197,8 79,4  30 
45 502,1 207,7 196,4 202,1 203,9 79,2 197,4 79,3  30 
50 502,3 207,5 196,3 201,9 203,4 79,3 197,0 79,3  30 
55 502,5 207,4 196,1 201,8 202,9 79,5 196,6 79,2  30 
60 502,6 207,2 196,0 201,6 202,5 79,7 196,2 79,1  30 
65 502,8 207,1 195,8 201,5 202,0 79,9 195,8 79,0  30 
70 502,9 207,0 195,7 201,4 201,6 80,1 195,4 78,9  30 
75 503,0 206,9 195,6 201,3 201,1 80,2 195,0 78,9  30 
80 503,1 206,8 195,5 201,2 200,6 80,4 194,6 78,8  30 

 
 

Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ 
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Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɢɫɯɨɞɹ ɢɡ ɪɟɠɢɦɧɨɝɨ 
ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 

 
Ɍɚɛɥɢɰɚ 3.2 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ ܪ௠௔௫ , ˚˔˃˓ܪ ˏ , ௠𝑖௡ܪ ˏ , ˏ ܳ௠𝑖௡ , ˏଷ/˔ ܳ௠௔௫ , ˏଷ/˔ 

207 201 193,7 30 80 
 
3.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

 
ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, 

ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ ܪ௠௔௫ = ʹͲ͹ ɦ ɛɵɥɨ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ 
ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. ܪ௠௔௫ ൑  .ˇˈ˓˒ܪ

Ɂɚɞɚɧɧɵɦ ɭɫɥɨɜɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɭɪɛɢɧɵ ɊɈ230ɚ-ȼ ɢ ɊɈ230ɛ-ȼ, 
ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3: 
 
Ɍɚɛɥɢɰɚ 3.3 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɊɈ230ɚ-ȼ ɊɈ230ɛ-ȼ ܪɩɪɟɞ, ,ɦ 230 230 ܪ௠𝑖௡ ⁄௠௔௫ܪ  0,65 0,65 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.3 
ɉɚɪɚɦɟɬɪ ɊɈ230ɚ-ȼ ɊɈ230ɛ-ȼ ݊′ଵ   ௢௣௧, ɨɛ/ɦ 66 69 ܳଵ   ௢௣௧, ɥ/ɫ 535 500 𝜂ɦ௢௣௧  0,927 0,926 ܳ′ଵ   ௠௔௫ , ɥ/ɫ 640 580 𝜎 ሺܳଵ  ௠௔௫, ሻ 0,085 0,065 ܦଵ   ௠ , ɦ 0,625 0,630 ܪɦ, ɦ 4 4 ݐɦɨɞ , ℃ 8 7 

  
ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɟɦ ɪɚɫɱɟɬɧɵɟ 

ɬɨɱɤɢ ʟଵ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɬɨɱɤɭ ɨɩɬɢɦɭɦɚ ɄɉȾ. 
 
ɊɈ230ɚ-ȼ: 
 ܳሺ௣ଵሻ′ = Ͳ,͸ͺ ˏయ̝

,  𝜂ሺ௣ଵሻ′ = Ͳ,ͺͻͶ 

 
ɊɈ230ɛ-ȼ:  
 ܳሺ௣ଵሻ′ = Ͳ,ͷͺ ˏయ̝

,   𝜂ሺ௣ଵሻ′ = Ͳ,ͺͻͺ. 

 
Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧɵ ɊɈ230ɚ-ȼ ɞɥɹ ɪɚɡɧɵɯ 
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ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɚ [1]. ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɯɨɞ ɪɚɫɱɟɬɚ ɞɥɹ ɞɢɚɦɟɬɪɚ ܦଵ = = ʹ,ʹͶ ˏ. 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ: 

 

𝜂ʡ = ͳ − ሺͳ − 𝜂ʛሻ ∙ ൮ሺͳ − ሻߝ + ߝ ∙ ଵఱܦˏଵܦ√ ∙ 𝑁˓భబܪˏܪ√ ∙ ఱˏݒːݒ√ ),                          ሺ͵.ͳሻ 

 
ɝɞɟ     𝜂ˏ, ,ˏଵܦ ,ଵܦ ;ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ – ˏܪ ,ˏݒ ;𝑁˓ – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵܪ  ː – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɦɨɞɟɥɶɧɨɣ ɢݒ

ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ݐˏ;  ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ – ߝ ;ːݐ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɩɨɬɟɪɹɦ ɢ ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,75. 
 𝜂ʡ = ͳ − ሺͳ − Ͳ,ͺͻͶሻ ∙ ቌͲ,ʹͷ + Ͳ,͹ͷ ∙ √Ͳ,͸ʹͷʹ,ʹͶఱ ∙ √ ͶʹͲͳభబ ∙ √ ͳ,͵ ∙ ͳͲ଺ͳ,͵ͺͶ ∙ ͳͲ଺ఱ ቍ = = Ͳ,ͻ͵ʹ 

 
Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ, ɤɨɬɨɪɭɸ ɞɚɥɟɟ ɩɟɪɟɫɱɢɬɵɜɚɟɦ 

ɩɨɫɥɟ ɭɬɨɱɧɟɧɢɹ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ: 
 ˃ܰ′ = ͻ,ͺͳ ∙ ܳூ′˓ ∙ ଵଶܦ ∙ ௉ଵ,ହܪ ∙ 𝜂˕ ∙ 𝜂ˆ̝˓,                                                                   ሺ͵.ʹሻ 

 
ɝɞɟ    ܳூ′˓  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɍɏ ɬɭɪɛɢɧɵ (ɫɦ. 
ɩɪɢɥɨɠɟɧɢɟ Ⱥ);  ܦଵ,  .௉– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 𝜂ʡ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 𝜂ʒ̝˓ – ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,97ܪ

 ˃ܰ′ = ͻ,ͺͳ ∙ Ͳ,͸ͺ ∙ ʹ,ʹͶଶ ∙ ʹͲͳଵ,ହ ∙ Ͳ,ͻ͵ʹ ∙ Ͳ,ͻ͹ = ͺ͸ ʛʑ˕, 
 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
′˃ݖ  = ˖ܰ˔˕˒˓ʒЭʠܰ′˃ ,                                                                                                            ሺ͵.͵ሻ 

 

ɝɞɟ     ˖ܰ˔˕˒˓ʒЭʠ = ͳͶʹ ʛʑ˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ; ˃ܰ′ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ. 
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′˃ݖ = ͳͶʹͺ͸ = ͳ,͸ͷ 

 
ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɨɤɪɭɝɥɹɟɦ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɛɵɬɶ 

ɤɪɚɬɧɨ 2 ɢɥɢ 3. ɋɥɟɞɨɜɚɬɟɥɶɧɨ: 
௔ݖ  = ʹ ˛˕, 

 
Ⱦɚɥɟɟ ɩɟɪɟɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 

 ௔ܰ = ͳͶʹʹ = ͹ͳ ʛʑ˕, 
 

ɉɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ: 
 ∆= 𝜂˕𝜂ˏ ,                                                                                                                        ሺ͵.Ͷሻ 

 
ɝɞɟ     𝜂˕– ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 𝜂ˏ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 

 ∆= Ͳ,ͻ͵ʹͲ,ͺͻͶ = ͳ,ͲͶ͵, 
 

ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊˔ = ݊ூ˓′ ∙ ௉ܪ√ ∙ ଵܦ∆ ,                                                                                                   ሺ͵.ͷሻ 

 
ɝɞɟ    ݊ூ˓′  – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɍɏ ɜɵɛɪɚɧɧɨɣ 

ɬɭɪɛɢɧɵ;  ܦଵ– ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ܪ௉ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ; ∆ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ; 
 ݊˔ = ͸͸ ∙ √ʹͲͳ ∙ ͳ,ͲͶ͵ʹ,ʹͶ = Ͷʹ͸,͸ ˑ˄/ˏˋː, 

 
ɉɪɢɧɢɦɚɟɦ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ: 
 ݊˔ = Ͷʹͺ,͸ ˑ˄/ˏˋː. 

 
Ⱦɚɥɟɟ ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɧɚɩɨɪɨɜ ܪ௠௔௫,  :௠𝑖௡, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɧɚ ɍɏ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵܪ  ,˓𝑁ܪ
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 ݊ூ′ = ݊˔ ∙ ܪ√ଵܦ ∙ ∆,                                                                                                              ሺ͵.͸ሻ 

 
ɝɞɟ     ݊˔  – ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ; ܪ– ɧɚɩɨɪɵ ܪ௠௔௫,  .௠𝑖௡; ∆ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹܪ ,௉ܪ

 ݊௠௔௫′ = Ͷʹͻ ∙ ʹ,ʹͶ√ͳͻ͵,͹ ∙ ͳ,ͲͶ͵ = ͸͹,ͷ ˑ˄/ˏˋː, 
 ݊˓˃˔˚′ = Ͷʹͻ ∙ ʹ,ʹͶ√ʹͲͳ ∙ ͳ,ͲͶ͵ = ͸͸,Ͷ ˑ˄/ˏˋː, 
 ݊௠𝑖௡′ = Ͷʹͻ ∙ ʹ,ʹͶ√ʹͲ͹ ∙ ͳ,ͲͶ͵ = ͸ͷ,Ͷ ˑ˄/ˏˋː, 
Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊ʜ˓′  ɫ ɭɱɟɬɨɦ 

ɨɤɪɭɝɥɟɧɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɢ ɭɬɨɱɧɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɲɟɧɢɹ ɫɥɟɞɭɸɳɟɝɨ ɭɪɚɜɧɟɧɢɹ: 

 ܳூ′ ∙ 𝜂˕ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ௉ଵ,ହܪ ∙ 𝜂ˆ̝˓ ,                                                                             ሺ͵.͹ሻ 

 
ɝɞɟ     ܳூ′ ɢ 𝜂˕– ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɢ ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨɞɛɨɪɨɦ 

ɤɨɬɨɪɵɯ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ 
ɍɏ;  ˃ܰ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ܦଵ– ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ܪ௉ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ; 𝜂ˆ̝˓ – ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,97. 

 ܳூ′ ∙ 𝜂˕ = ͹ͳͲͲͲͻ,ͺͳ ∙ ʹ,ʹͶଶ ∙ ʹͲͳଵ,ହ ∙ Ͳ,ͻ͹ = Ͳ,ͷʹ 

 
ɉɨɞɛɢɪɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɢ:  
 𝜂˕ = Ͳ,ͻʹ͵, ܳூ′ = Ͳ,ͷ͸͵ ˏଷ/ܿ. 
 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɥɢɧɢɸ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ ݊ʜ௠𝑖௡′ , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ  ܪ௠௔௫, ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɥɹɹ ɜ ɭɪɚɜɧɟɧɢɟ ɜɦɟɫɬɨ ܪ𝑁˓ ɧɚɩɨɪ ܪ௠௔௫, 
ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɢ ɫɨɟɞɢɧɹɟɦ ɟɟ ɫ ɪɚɫɱɟɬɧɨɣ.  
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ܳூ′ ∙ 𝜂˕ = ͹ͳͲͲͲͻ,ͺͳ ∙ ʹ,ʹͶଶ ∙ ʹͲ͹ଵ,ହ ∙ Ͳ,ͻ͹ = Ͳ,ͷ 

 
ɉɨɞɛɢɪɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɞɚɧɧɨɣ ɬɨɱɤɢ:  
 𝜂˕ = Ͳ,ͻʹͷ, ܳூ′ = Ͳ,Ͷʹ ˏଷ/ܿ. 

 
Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɫɬɪɨɢɦ ɩɪɨɜɟɞɟɧɢɟɦ ɱɟɪɟɡ ɪɚɫɱɟɬɧɭɸ 

ɬɨɱɤɭ ɥɢɧɢɢ, ɩɚɪɚɥɥɟɥɶɧɨ ɨɬɤɪɵɬɢɸ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ˃଴. 
ȼɫɟ ɪɚɫɱɟɬɵ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɭɪɛɢɧ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 3.4 ɢ 3.5. 

 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ230ɚ-ȼ 

ɉɚɪɚɦɟɬɪ 
Ɂɧɚɱɟɧɢɟ 

 ଵ, ɦ 1,8 1,9 2 2,12 2,24 2,36ܦ 6 5 4 3 2 1
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.4  

ɉɚɪɚɦɟɬɪ 
Ɂɧɚɱɟɧɢɟ 

1 2 3 4 5 6 𝜂ʡ 0,931 0,931 0,931 0,932 0,932 0,933 ˃ܰ′, ˍʑ˕ 55594,2 61973,7 68700,9 77232,7 86265,6 95799,8 2 2 2 2 3 3 ˃ݖ 1,48 1,65 1,84 2,07 2,29 2,55 ′˃ݖ ˃ܰ, ˍʑ˕ 47333 47333 71000 71000 71000 71000 ∆ 1,041 1,041 1,042 1,042 1,043 1,043 ݊′˔ଵ, ˑ˄/ˏˋː 530,4 502,6 477,6 450,6 426,6 405,0 ݊˔ଵ, ˑ˄/ˏˋː 600 500 500 428,6 428,6 428,6 ݊′ଵு௠௔௫ , ˑ˄/ˏˋː 76,00 66,84 70,34 63,95 67,56 71,16 ݊′ଵு˓, ˑ˄/ˏˋː 74,67 65,66 69,10 62,83 66,37 69,91 ݊′ଵு௠𝑖௡ , ˑ˄/ˏˋː 73,58 64,70 68,09 61,91 65,40 68,89 ܳூ′ ∙ 𝜂ʡ ሺܪ˓˃˔˚ሻ 
 

0,54 0,48 0,65 0,58 0,52 0,47 ܳூ′ ∙ 𝜂ʡ ሺܪ௠௔௫ሻ 0,52 0,46 0,63 0,56 0,50 0,45 
 
Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ230ɛ-ȼ 
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ɉɚɪɚɦɟɬɪ 
Ɂɧɚɱɟɧɢɟ 

 ଵ, ɦ 1,8 1,9 2 2,12 2,24 2,36 𝜂Ɍ 0,933 0,934 0,934 0,935 0,935 0,936ܦ 6 5 4 3 2 1

ɚܰ
′, ɤȼɬ 47561,4 53017,9 58771,7 66068,9 73794,5 81948,6 ݖɚ

 ɚ 3 3 3 3 2 2ݖ 1,73 1,92 2,15 2,42 2,68 2,99 ′

ɚܰ, ɤȼɬ 47333 47333 47333 47333 71000 71000 ∆ 1,039 1,040 1,040 1,041 1,041 1,042 ݊′ɫଵ, 
ɨɛ/ɦɢɧ 

554 525 499 471 446 423 ݊ɫଵ, 
ɨɛ/ɦɢɧ 

600 600 500 500 500 428,6 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.5  

ɉɚɪɚɦɟɬɪ 
Ɂɧɚɱɟɧɢɟ 

1 2 3 4 5 6 ݊′ଵு௠௔௫ , 
ɨɛ/ɦɢɧ 

76,1 80,3 70,4 74,6 78,8 71,2 ݊′ଵுɪ, 
ɨɛ/ɦɢɧ 

74,7 78,9 69,2 73,3 77,4 70,0 ݊′ଵு௠𝑖௡ , 
ɨɛ/ɦɢɧ 

73,6 77,7 68,1 72,2 76,3 68,9 ܳூ′ ∙ 𝜂Ɍ ሺܪɪɚɫɱሻ 
 

0,539 0,484 0,436 0,388 0,522 0,470 

ܳூ′ ∙ 𝜂Ɍ ሺܪ௠௔௫ሻ 
0,515 0,463 0,418 0,372 0,499 0,450 

 

 
ɂɡ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧ ɊɈ230ɚ-ȼ ɢ ɊɈ230ɛ-ȼ, 

ɩɨɞɯɨɞɹɳɟɣ ɹɜɥɹɟɬɫɹ ɊɈ230ɚ-ȼ-224, ɬ.ɤ. ɭ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫɚɦɚɹ ɨɩɬɢɦɚɥɶɧɚɹ 
ɡɨɧɚ ɪɚɛɨɬɵ. 

 
3.3 ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ 
 
Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

ɩɟɪɟɫɱɢɬɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɫɦ. ɩɪɢɥɨɠɟɧɢɟ ȼ.1) 
ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ ܪ௠௔௫ ɢ  ܪ௠𝑖௡ ɩɨ ɮɨɪɦɭɥɟ: 

 ܳூ′ = ܳ௠𝑖௡ܦଵଶ ∙ ܼ ∙ ܪ√ ∙ ∆,                                                                                                ሺ͵.ͺሻ 
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ɝɞɟ    ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ; ܦଵ–ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ܪ – ɧɚɩɨɪ, ܪ௠௔௫ɢɥɢ ܪ௠𝑖௡; ∆ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ܼ = ͳ– ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɣ ɩɨɩɭɫɤ. 

 
Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (3.8) ɞɥɹ Ɋ Ɉ230ɚ-224: 

 ܳூ′ = ܳ௠𝑖௡ܦଵଶ ∙ ܼ ∙ ௠௔௫ܪ√ ∙ ∆ = ͵Ͳʹ,ʹͶଶ ∙ √ʹͲ͹ ∙ ͳ,ͲͶ = Ͳ,ͶͲ͹ ˏଷ̝ = ͶͲ͹ ˎ/˔, 
 ܳூ′ = ܳ௠𝑖௡ܦଵଶ ∙ ܼ ∙ ௠𝑖௡ܪ√ ∙ ∆ = ͵Ͳʹ,ʹͶଶ ∙ √ͳͻ͵,͹ ∙ ͳ,ͲͶ = Ͳ,Ͷʹ ˏଷ̝ = ͶʹͲˎ/˔. 

 
ɉɪɢ ɜɵɛɪɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɬɭɪɛɢɧɚ ɊɈ230ɚ-224 ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɩɪɢ 

ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ, ɬɚɤ ɤɚɤ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɩɪɢɜɟɞɟɧɧɵɦ ɪɚɫɯɨɞɚɦ, ɧɟ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɪɚɛɨɱɟɝɨ ɞɢɚɩɚɡɨɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

 
3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ 

ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ܼ˓.ˍ. = ʜʐሺܳʜʐሻݖ +  ௌ,                                                                                          ሺ͵.ͻሻܪ
 

ɝɞɟ  ݖʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɪɚɫɯɨɞɟ ܳʜʐ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪௌ. 

 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɫɥɭɱɚɟɜ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ 

ɇɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
1. ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௠௔௫; 
2. ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௣; 
3. ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ܪ௠𝑖௡ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ 

ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
ௌܪ  = ܤ − ʜʐሺܳʜʐሻͻͲͲݖ − 𝜎 ∙ ܪ − ͳ,ͷ + ܼʤ.ʞʚ.,                                                    ሺ͵.ͳͲሻ 

 
ɝɞɟ ܤ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɜɧɨɟ 10,33 ɦ ɜɨɞ.ɫɬ.; 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ Ƚɍɏ; 
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 ʜʐሺܳʜʐሻ. ܼʤ.ʞʚ. – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣݖ ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ – ܪ
ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɊɈ ɬɭɪɛɢɧ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 ܼʤ.ʞʚ. = Ͳ,ͷ ∙  ଴                                                                                                      ሺ͵.ͳͳሻܤ
 

ɝɞɟ     ܤ଴ – ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɞɥɹ 
ɊɈ230ɚ ɞɢɚɦɟɬɪɨɦ 2,24 ɦɟɬɪɚ ɪɚɜɧɚ: 
଴ܤ  = Ͳ,ͳ͹͵ ∙ ˏଵܦଵːܦ = Ͳ,ͳ͹͵ ∙ ʹ,ʹͶͲ,͸ʹͷ = Ͳ,͸ʹ ˏ                                                   ሺ͵.ͳʹሻ 

 
Ɋɚɫɫɱɢɬɚɟɦ ɞɨɩɭɫɬɢɦɭɸ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɬɭɪɛɢɧɵ ɊɈ230ɚ-224: 
ௌܪ   = ͳͲ,͵͵ − ͷͲ͵ͻͲͲ − Ͳ,Ͳͷ ∙ ʹͲ͹ − ͳ,ͷ + Ͳ,͸ʹ = −ͳ,͹͹ ˏ,  ܪௌ = ͳͲ,͵͵ − ͷͲ͵ͻͲͲ − Ͳ,ͲͶͺ ∙ ʹͲͳ − ͳ,ͷ + Ͳ,͸ʹ = −ͳ,Ͳ͹ ˏ, 

ௌܪ   = ͳͲ,͵͵ − ͷͲ͵ͻͲͲ − Ͳ,ͲͶͷ ∙ ͳͻ͵,͹ − ͳ,ͷ + Ͳ,͸ʹ = −Ͳ,ͳͷ ˏ, 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.6 
 

Ɍɚɛɥɢɰɚ 3.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ 
Ɍɢɩ ɬɭɪɛɢɧɵ  D1, ɦ Za,ɲɬ nc,ɨɛ/ɦɢɧ Na,Ɇȼɬ Hs1, ɦ Hs2, ɦ Hs3, ɦ 
ɊɈ230ɚ-224 0,92 2,24 2 429 71000 -1,77 -1,07 -0,15 

 
Ɂɚ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɫɥɟɞɭɟɬ ɩɪɢɧɹɬɶ 

ɧɚɢɦɟɧɶɲɟɟ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ. ɂɫɯɨɞɹ ɢɡ ɬɚɛɥɢɰɵ 3.6 ɧɚɢɦɟɧɶɲɚɹ ܪ௦ =−ͳ,͹͹ ˏ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ: 
 
 ܼ˓ˍ = ͷͲ͵ + ሺ−ͳ,͹͹ሻ = ͷͲͳ,ʹ͵ ˏ.  
 
3.5 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ.  

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵɧɨɦ = ௔ܰܿ߮ݏ݋ = ͹ͳͲ,ͺͷ= ͺ͵,ͷ Ɇȼ ∙ Ⱥ,                                                                 ሺ͵.ͳ͵ሻ 
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ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 ˓ = ͸ͲͲͲ݊௖ = ͸ͲͲͲͶʹͺ,͸ = ͳͶ.                                                                                     ሺ͵.ͳͶሻ 

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ: ȼȽɋ475/210 14, 

ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7. 
 

Ɍɚɛɥɢɰɚ 3.7 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ȼȽɋ475/210 14 
 

 

 
 
 
 
Ɉɤɨɧɱɚɧɢɟ 

ɬɚɛɥɢɰɵ 3.7  
 
 
 
 
 
 
 

 
3.6 Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
 

Ɍɚɛɥɢɰɚ 3.8 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ˓ܰ, ɤȼɬ ʜ˓, ɦ ܦଵ, ɦ ܾ଴, ɦ 
71000 201 2,24 0,3875 

 ܳ˓ = ܰͻ,ͺͳ ∙ ʜ˓  ,                                                                                                      ሺ͵.ͳͷሻ 

 ܳ˓ = ͹ͳͲͲͲͻ,ͺͳ ∙ ʹͲͳ = ͵͸ ˏଷ/˔. 
 
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 3.9: 
 

Ɍɚɛɥɢɰɚ 3.9 – Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ܵːˑˏ, ʛʑʏ 94 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ʟːˑˏ, ʛʑ˕ 80 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ܿ߮ݏ݋, ˑ. ˈ. 0,85 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ːܷˑˏ, ˍʑ 13,8 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ːܫ ˑˏ, ˍʏ - 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ݊ːˑˏ, ˑ˄/ˏˋː 428,6 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ܺௗ, ˑ. ˈ. 1,3 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ܺ’ௗ , ˑ. ˈ. 0,3 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ܺ”ௗ , ˑ. ˈ. 0,18 
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 ସ, ɦ ܴସ, ɦ ܴ, ɦ ℎଵ, ɦܦ ௕, ɦܦ ௔, ɦܦ
3,75 3,2 4 2 0,2 0,23 

 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɫɬɚɬɨɪɚ: 
 ܾଵ = ܾ଴ + Ͳ,Ͳʹ = Ͳ,͵ͺ͹ͷ + Ͳ,Ͳʹ = Ͳ,ͶͲ͹ͷ ˏ;                                              ሺ͵.ͳ͸ሻ 
ଵܪ  = ܾଵ + ʹ ∙ ℎଵ = Ͳ,ͶͲ͹ͷ + ʹ ∙ Ͳ,ʹ͵ = Ͳ,ͺ͹ ˏ;                                          ሺ͵.ͳ͹ሻ 
 
ɉɨ ɝɪɚɮɢɤɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɨɩɭɫɬɢɦɵɯ ɫɤɨɪɨɫɬɟɣ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ 

ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɨɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ: ߭˔˓ = ͳͲ,ͳ ˏ/˔. 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 
 ܳ˅˘ = ܳ˓ ∙ ߮͵͸Ͳ ;                                                                                                     ሺ͵.ͳͺሻ ܳ˅˘ = ͵͸ ∙ ͵Ͷ͵͵͸Ͳ = ͵Ͷ,ͷ ˏଷ/˔. ; 

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: ˅ܨ ˘ = ܳ˅˘߭˔˓ ,                                                                                                                 ሺ͵.ͳͻሻ 

ܨ˅  ˘ = ͵Ͷ,ͷͳͲ,ͳ = ͵,Ͷ ˏଶ. 
 

Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ݎ˅  ˘ = ߨ̆ܨ˅√ ;                                                                                                              ሺ͵.ʹͲሻ 

ݎ˅  ˘ = √ ͵,Ͷ ͵,ͳͶ = ͳ,ͲͶ ˏ; 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܽ = ܴସ + ଶ̆ݎ˅√ − ଶ(ʹଵܪ) ,                                                                                      ሺ͵.ʹͳሻ 
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ܽ = ʹ + √ͳ,ͲͶଶ − (Ͳ,ͺ͹ʹ )ଶ = ʹ,ͻͷ ˏ. 
 

ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܴ˅˘ = ܽ + ݎ˅ ˘,                                                                                                          ሺ͵.ʹʹሻ 

 ܴ˅˘ = ʹ,ͻͷ + ͳ,ͲͶ = Ͷ ˏ. 
 
Ɂɧɚɱɟɧɢɟ ͳ ʠ⁄ : ͳʠ = ͵͸Ͳ ∙ ሺܽ − √ܽଶ − ݎ˅ ˘ଶሻ߮ ,                                                                               ሺ͵.ʹͳሻ 

 ͳʠ = ͵͸Ͳ ∙ ሺʹ,ͻͷ − √ʹ,ͻͷ ଶ − ͳ,ͲͶଶሻ͵Ͷ͵ = Ͳ,ͳͺʹ 

 ߮ = ߮˅˘͵͸Ͳ = ͵Ͷ͵͵͸Ͳ = Ͳ,ͻͷ͵                                                                                     ሺ͵.ʹʹሻ 

 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɜɫɟ 

ɫɟɱɟɧɢɹ ɤɚɦɟɪɵ. Ɋɚɫɱɟɬ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ ȼ2 (ɩɪɢɥɨɠɟɧɢɢ ȼ) 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ R ɞɥɹ ɤɚɠɞɨɝɨ 
ɭɝɥɚ ɫɩɢɪɚɥɢ. ɋɬɪɨɢɦ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܴ = ݂ሺ߮°ሻ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ 
ɬɚɛɥɢɰɵ ɢ ɩɪɢɦɟɪɧɨ ɩɪɨɞɥɹɟɦ ɞɨ ɧɨɪɦɚɥɶɧɨɝɨ ɜɢɞɚ. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܴ =݂ሺ߮°ሻ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.2. 

 

 
Ɋɢɫɭɧɨɤ 3.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܴ = ݂ሺ߮°ሻ 

1.6

2.1

2.6

3.1

3.6

4.1

0 20 40 60 80 100120 140 160 180 200 220 240 260 280 300 320 340 360

R

φ



34 
 

 
Ɋɚɡɦɟɪɵ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ: 
ଵ݌  = ுభଶsin ͵ͷ = ଴,଼଻ଶͲ,ͷ͹ = Ͳ,͹͸ ˏ,                                                                           ሺ͵.ʹ͵ሻ 

 
ɝɞɟ     ݌ଵ − ɫɨɯɪɚɧɹɟɦ ɩɨɫɬɨɹɧɧɵɦ ɞɥɹ ɜɫɟɯ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ. 

ȼɟɥɢɱɢɧɚ ݌ଶ ɩɟɪɟɦɟɧɧɚ ɢ ɡɚɜɢɫɢɬ ɨɬ ɪɚɞɢɭɫɚ ܴ ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ 
ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 

ଶ݌  = ܴ − [ܴସ + ଵ݌ ∙ ሺͳ − cos ͵ͷሻ]ʹ ∙ cos ͵ͷ ,                                                                   ሺ͵.ʹͶሻ 

 
Ɂɧɚɱɟɧɢɹ R ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ ܴ = ݂ሺ߮°ሻ. 
Ɋɚɫɱɟɬɵ ɪɚɡɦɟɪɨɜ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.10 
 

Ɍɚɛɥɢɰɚ 3.10 – Ɋɚɫɱɟɬɵ ɪɚɡɦɟɪɨɜ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ 
ɮ p1 R p2 

148 

0,76 

3,0 0,92 

133 
2,9 0,84 

118 
2,8 0,73 

103 
2,7 0,64 

88 
2,6 0,53 

73 
2,5 0,40 

58 
2,3 0,24 

43 
2,2 0,11 

 
ɉɨɫɬɨɹɧɧɚɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
ܭ  = ܳ˓ʹ ∙ ߨ ∙ ͳ/ܥ ,                                                                                                      ሺ͵.ʹͷሻ 

ܭ  = ͵͸ʹ ∙ ͵,ͳͶ ∙ Ͳ,ͳͺʹ = ͵ͳ,ͷ͸ ˏଶ/˔. 
 

ɍɝɨɥ ɩɨɬɨɤɚ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ (ɧɚ ɜɯɨɞɟ ɜ ɤɨɥɨɧɧɵ ɫɬɚɬɨɪɚ): 
ߜ ݃ݐ  = ܳ˓ʹ ∙ ߨ ∙ ܭ ∙ ܾଵ ,                                                                                              ሺ͵.ʹ͸ሻ 

 



35 
 

ߜ ݃ݐ = ͵͸ʹ ∙ ͵,ͳͶ ∙ ͵ͳ,ͷ͸ ∙ Ͳ,ͶͲ͹ͷ = Ͳ,ͶͶͷ͹. 
 

ɍɝɨɥ ɩɨɬɨɤɚ ɧɚ ɜɯɨɞɟ ߜ = ʹͶ°. 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɦ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɫɩɢɪɚɥɶɧɭɸ ɤɚɦɟɪɭ 

(ɪɢɫɭɧɨɤ ȼ3 ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ). 
 
3.7 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧ. ȿё ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴёɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ 
ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ. 

ɉɨ ɦɨɧɨɝɪɚɦɦɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɫɩɪɚɜɨɱɧɨɦ ɩɨɫɨɛɢɢ 
«Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ», 
ɱɚɫɬɶ 1, ɫɬɪ. 144 [2] ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ Ɇɇɍ: 

Ɇɇɍ 1,6/1-40-2,5-2 – ɷɬɨ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ 
ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 1,6 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ 1 ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 
4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ ȽȺ 1,6/1-40, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ 
ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 2,5 ɦ3 ɫ 2 ɧɚɫɨɫɚɦɢ. 

 
3.8 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [5] (ɬɚɛɥɢɰɚ 9.2, ɫɬɪ. 103), ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ.  
Ⱦɥɹ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ ɫ ɞɢɚɦɟɬɪɨɦ D1=2,24 ɦ: ɷɬɨ ɗȽɊ-2ɂ1-150-

4; ɬɢɩ ɩɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɗȽɊ-2ɂ1 (ɧɚ ɢɧɬɟɝɪɚɥɶɧɵɯ ɦɢɤɪɨɫɯɟɦɚɯ); 
ɬɢɩ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ ɗȽɊ-150-4. 

 
3.9 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
ȼɚɥ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɦ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 

 
Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ܰ݊˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ͹ͳͲͲͲͶʹͺ,͸ = ͳ,͸͵ ˍʜ ∙ ˏ                         ሺ͵.ʹ͹ሻ 

 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ): 
˅∗ܦ  ൒ ቆͷ,ͳ ∙ ʛˍ˓߬ˇˑ˒ ቇ଴.ଷଷ = (ͷ,ͳ ∙ ͳ,͸͵͵͵ )଴.ଷହ = Ͳ,͸ͳͷ ˏ,                                    ሺ͵.ʹͺሻ 
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ɝɞɟ     ߬ˇˑ˒ = ͵Ͳ ÷ ͵ͷɆɩɚ; 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɜɚɥɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 

ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: 
˅ܦ  = ͸ͷͲ ˏˏ. 
 
3.10 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 
 
ɉɪɢ ɪɚɫɱɟɬɟ ɩɨɞɲɢɩɧɢɤɚ ɨɩɪɟɞɟɥɹɟɦ ɟɝɨ ɪɚɡɦɟɪɵ ɢ ɩɪɨɜɟɪɹɟɦ ɩɨ 

ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 
Ɋɚɞɢɚɥɶɧɭɸ ɫɢɥɭ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ: 
 ܴɪɚɞ = Ͳ,ͺ ∙ ܰ݊ɫɢɧɯ ∙ ଵܦ = Ͳ,ͺ ∙ ͹ͳͲͲͲͶʹͺ,͸ ∙ ʹ,ʹͶ = ͷͻ,ʹ ɤɇ.                                                   ሺ͵.ʹͻሻ 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀˒, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ (15 ÷ 20) ɦɦ ɛɨɥɶɲɟ ܦɜ:  
 ݀˒ = ɜܦ + Ͳ,Ͳʹ = Ͳ,͸ͷ + Ͳ,Ͳʹ = Ͳ,͸͹ ɦ.                                                        ሺ͵.͵Ͳሻ 

 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 

ˇ˖݌  = ܴɪɚɞ݀˒ ∙ ℎɩ
= ͷͻ,ʹͲ,͸͹ ∙ Ͳ,͵ = ʹͻͶ,͵ ɤɉɚ,                                                          ሺ͵.͵ͳሻ 

 
ɝɞɟ     ℎɩ = Ͳ,͵ ɦ, ɜɡɹɬ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɬɚɛɥɢɰɚɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ܦɜ. 
 

Ⱦɥɹ ɤɨɥɶɰɟɜɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ 
ɞɨɩɭɫɤɚɟɦɨɟ [ɪɭɞ] ɪɚɜɧɨ: 

[ɭɞ݌]  = ʹͻ ∙ ܷ = ʹͻ ∙ ͵Ͳ,Ͳ͸ = ͺ͹ͳ,͸ ɤɉɚ,                                                       ሺ͵.͵ʹሻ 
 ˆˇˈ    ܷ = ߨ ∙ ݊ɫɢɧɯ ∙ ݀ʞ͵Ͳ = ͵,ͳͶ ∙ Ͷʹͺ,͸ ∙ Ͳ,͸͹͵Ͳ = ͵Ͳ,Ͳ͸ ɦ ɫɟɤ⁄ .                             ሺ͵.͵͵ሻ 

 
Ɍɨɝɞɚ: 
ˇ˖݌  < [ˇ˖݌] → ʹͻͶ,͵ < ͺ͹ͳ,͸ ɤɉɚ → ˖˔ˎˑ˅ˋˈ ˅˞˒ˑˎːˈːˑ. 

 
ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ.  
Ɉɩɪɟɞɟɥɢɦ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
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ܴଵ =  ܴ ˓˃ˇ ሺͳ +  ʹcos ߙ +  ሻሻ                                                                   ሺ͵.͵Ͷሻ ߙ ʹሺݏ݋ܿʹ

 ܴଵ =  ͷͻ,ʹͳ + ʹ cos ቀଷ଺଴଼ ቁ + ʹcos ሺʹ ∙ ଷ଺଴଼ ሻ = ʹͶ,ͷ ˍʜ.   
 
Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 

ɭɞ݌  = ܴɪɚɞ݈ɫɟɝɦ ∙ ℎɩ
= ͷͻ,ʹͲ,ʹʹͶ ∙ Ͳ,͵ = ͺͺʹ,͵ ɤɉɚ,                                                     ሺ͵.͵ͷሻ 

 
ɝɞɟ  ݈˔ˈˆˏ - ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɢɱɟɦ 
 ݈˔ˈˆˏ = Ͳ,ͺͷ ∙ ߨ ∙ ݀ʞܼ˔ˈˆˏ = Ͳ,ͺͷ ∙ ͵,ͳͶ ∙ Ͳ,͸͹ͺ = Ͳ,ʹʹͶ ˏ.                                    ሺ͵.͵͸ሻ 

 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ 

ɞɨɩɭɫɤɚɟɦɨɟ [ɪɭɞ] ɪɚɜɧɨ: 
[ɭɞ݌]  = ͷͲ ∙ ܷ = ͷͲ ∙ ͵Ͳ,Ͳ͸ = ͳͷͲʹ,ͺ ɤɉɚ,                                                    ሺ͵.͵͹ሻ 

 
Ɍɨɝɞɚ: 
ˇ˖݌  < [ˇ˖݌] → ͺͺʹ,͵ < ͳͷͲʹ,ͺ ɤɉɚ → ˖˔ˎˑ˅ˋˈ ˅˞˒ˑˎːˈːˑ. 
 

ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 
ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ɉɨ ɪɚɫɱɟɬɚɦ ɜɢɞɧɨ, ɱɬɨ ɧɢ ɜ ɨɞɧɨɦ ɢɡ ɩɨɞɲɢɩɧɢɤɨɜ 
ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ (݌˖ˇ >  Ⱦɥɹ .([ˇ˖݌]
ɭɫɬɚɧɨɜɤɢ ɜɵɛɢɪɚɟɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ, ɬ.ɤ. ɫɟɝɦɟɧɬɧɵɟ ɩɨɞɲɢɩɧɢɤɢ 
ɛɨɥɟɟ ɬɟɯɧɨɥɨɝɢɱɧɵ, ɦɟɧɟɟ ɬɪɭɞɨɟɦɤɢ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɭɞɨɛɧɟɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ Ƚɗɋ.  

 
3.11 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɚ ɞɟɪɢɜɚɰɢɨɧɧɨɝɨ ɬɭɧɧɟɥɹ 
 
Ɍɪɚɫɫɚ ɞɟɪɢɜɚɰɢɨɧɧɨɝɨ ɬɭɧɧɟɥɹ ɜɵɛɪɚɧɚ, ɢɫɯɨɞɹ ɢɡ ɧɚɢɦɟɧɶɲɟɣ ɞɥɢɧɵ, 

ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɧɚɢɛɨɥɶɲɟɝɨ ɩɟɪɟɩɚɞɚ ɨɬɦɟɬɨɤ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ. 
ɗɤɨɧɨɦɢɱɟɫɤɢ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɵɣ ɞɢɚɦɟɬɪ ɬɭɧɧɟɥɹ ɨɩɪɟɞɟɥёɧ ɩɨ ɮɨɪɦɭɥɟ 
(3.38). 
˕ܦ  = √ͷ,ʹ ∙ ܳ୫ax  ˓ଷ7ܪ ,                                                                                           ሺ͵.͵ͺሻ 
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ɝɞɟ    ܳ୫ax ˓ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɪɟɠɢɦɧɨɝɨ 
ɩɨɥɹ (ɪɢɫ.3.1) ; 
˕ܦ  = √ͷ,ʹ ∙ ͺͲଷʹͲ͹7 = ͵,ͺ͹ ˏ. 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɢ ɩɪɢɧɢɦɚɟɦ 

ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ: 
˕ܦ  = Ͷ ˏ 
 
3.12 Ɂɚɝɥɭɛɥɟɧɢɟ ɜɨɞɨɡɚɛɨɪɚ ɧɚ ɜɟɥɢɱɢɧɭ ɜɨɪɨɧɤɨɨɛɪɚɡɨɜɚɧɢɹ 

 
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɬɭɧɧɟɥɟ: 

˕ݒ  = Ͷ ∙ ܳ୫ax ߨ˓ ∙ ଶ̞ܦ = Ͷ ∙ ͺͲ͵,ͳͶ ∙ Ͷଶ = ͸,͵͹ ˏ̝                                                               ሺ͵.͵ͻሻ 

 
Ɇɢɧɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɤɢ ɍɆɈ ɢ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ ɜɨɞɨɜɨɞɚ: 
˓ˍܪ  = Ͳ,ͷ ∙ ˕ܦ ∙ ቆ ݃√˕ݒ ∙ ቇ଴,ହହ˕ܦ = Ͳ,ͷ ∙ Ͷ ∙ ( ͸,͵͹√ͻ,ͺͳ ∙ Ͷ)଴,ହହ = ʹ,Ͳʹ ˏ         ሺ͵.ͶͲሻ 

 
3.13 ȼɵɛɨɪ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɈɋɌ 108.023.06-84 [3].  
ɉɪɢ ɞɢɚɦɟɬɪɟ D1= 2,24 ɦ ɢ ɩɨɞɜɟɫɧɨɦ ɬɢɩɟ ɝɟɧɟɪɚɬɨɪɚ ɜɵɛɢɪɚɟɬɫɹ 7 

ɫɯɟɦɚ ɤɨɦɩɨɧɨɜɤɢ ɬɭɪɛɢɧɵ ɩɪɢ ɤɨɬɨɪɨɣ ɩɨɞɩɹɬɧɢɤ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɜɟɪɯɧɟɣ 
ɤɪɟɫɬɨɜɢɧɟ. 

ȼɟɪɯɧɢɣ ɩɨɞɲɢɩɧɢɤ ɝɟɧɟɪɚɬɨɪɚ ɪɚɫɩɨɥɨɠɟɧ ɜ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɟ.  
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4 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɪɚɫɱёɬɨɜ ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ (ȽɌɋ). 

ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɩɪɢ 
ɚɜɚɪɢɢ ɧɚ Ƚɗɋ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 7000 ɱɟɥɨɜɟɤ. ɉɪɢɫɜɚɢɜɚɟɬɫɹ I ɤɥɚɫɫ 
ɫɨɨɪɭɠɟɧɢɹ, ɬɚɤ ɤɚɤ ɱɢɫɥɟɧɧɨɫɬɶ ɥɸɞɟɣ ɛɨɥɟɟ 3000. 

ɭܰɫɬ = ͳͶʹ Ɇȼɬ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ III ɤɥɚɫɫɭ ɫɨɨɪɭɠɟɧɢɹ. 
ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ Ⱦɟɛɟɞɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɛɭɞɟɬ ɨɬɧɨɫɢɬɶɫɹ ɤ I ɤɥɚɫɫɭ 

ɫɨɨɪɭɠɟɧɢɣ.  
 
4.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
 
4.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɚɹ 

ɩɨ ɮɨɪɦɭɥɟ: 
ʒʐʞߘ  = ʣʞʢߘ + ℎ௦ ,                                                                                               ሺͶ.ͳሻ 
 

ɝɞɟ ℎ௦– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ. 
 ℎ௦ = ∆ℎ௦௘௧ + ℎଵ% + ܽ,                                                                                            ሺͶ.ʹሻ 

 
ɝɞɟ ∆ℎ௦௘௧– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  ℎଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ; 

ɚ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ܽ =  Ͳ,ͺ ˏ. 
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Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɟ: 

 ∆ℎ௦௘௧ = 𝑊ܭ ∙ ଶݒ ∙ ݃ܮ ∙ ݀ ∙  ௪,                                                                                  ሺͶ.͵ሻߙݏ݋ܿ

 
ɝɞɟ ݒ = ʹͲ ˏ/˔ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; ܭ𝑊– ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɪɚɜɧɵɣ: 
𝑊ܭ  = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ሻݒ ∙ ͳͲ−଻ = Ͳ,ͲͲͲͲͲʹͳ;                                                    ሺͶ.Ͷሻ 

ܮ  = ͺ͸͹ ˏ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; ߙ௪ = Ͳ°; ݀ – ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 

 ݀ = ɇɉɍߘ − ʹȾɇȺߘ = ͹ͳͲ − ͸͸Ͳʹ = ʹͷ ɦ.                                                     ሺͶ.ͷሻ 

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɜ ȼȻ ɪɚɜɧɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ: 
 ∆ℎ௦௘௧ = Ͳ,ͲͲͲͲͲʹͳ ∙ ʹͲଶ ∙ ͺ͸͹ͻ,ͺͳ ∙ ʹͷ ∙ cosͲ° = Ͳ,ͲͲ͵ ˏ 

 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ݇𝑖 ɧɚɣɞёɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
2

gL
,

gt

: ݃ ∙ ଶݒܮ = ͻ,ͺͳ ∙ ͺ͸͹ʹͷଶ = ʹͳ,ʹ͸,                                                                                   ሺͶ.͸ሻ 

 ݃ ∙ ݒݐ = ͻ,ͺͳ ∙ ʹͳ͸ͲͲʹͷ = ͳͲͷͻͶ,ͺ,                                                                          ሺͶ.͹ሻ 

 
ɝɞɟ ݐ – ɩɟɪɢɨɞ ɞɟɣɫɬɜɢɹ ɜɟɬɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ  ͸˚ = ʹͳ͸ͲͲ ˔. 
 

ɉɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɝɪɚɮɢɤɚ ɫɧɢɦɚɟɦ ɜɟɥɢɱɢɧɵ 
2
hg  ɢ 


Tg

 ɞɥɹ 

ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ 
2

gL
 ɢ

gt

ଶݒℎ̅ݍ : = Ͳ,ͲͲͻ 
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ݒ̅ܶݍ  = ͳ,Ͳʹ 

 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
 ℎ̅ = Ͳ,ͲͲͻ ∙ ଶ݃ݒ = Ͳ,ͲͲͻ ∙ ʹͲଶͻ,ͺͳ = Ͳ,͵͸͹ ɦ                                                           ሺͶ.ͺሻ 

 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ: 
 ܶ̅ = ͳ,Ͳʹ ∙ ݃ݒ = ͳ,Ͳʹ ∙ ʹͲͻ,ͺͳ = ʹ,Ͳͺ ɫ                                                                        ሺͶ.ͻሻ 

 
ɇɚɣɞɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ:  
ߣ̅  = ݃ ∙ ܶ̅ଶʹߨ = ͻ,ͺͳ ∙ ʹ,Ͳͺଶʹ ∙ ͵,ͳͶ = ͸,͹͸ ɦ                                                                  ሺͶ.ͳͲሻ 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 ݀ ൒ 𝜆̅ଶ  ;  ʹͷ ൒ ͵,͵ͺ  ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɧɚɱɢɬ, ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 

 
 ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɜɨɥɧ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ: 
 ℎଵ% = ݇𝑖 ∙ ℎ̅ = ʹ,ͳ ∙ Ͳ,͵͸͹ = Ͳ,͹͹ ɦ,                                                                ሺͶ.ͳͳሻ 

 
ɝɞɟ ݇𝑖 = ʹ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɡɧɚɱɟɧɢɹ
2

gL
. 

ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ: 

 
ℎ௦ = Ͳ,ͲͲ͵ + Ͳ,͹͹ + Ͳ,ͺ = ͳ,Ͷ ɦ 
 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = 𝑊ܭ ∙ ଶݒ ∙ ݃ܮ ∙ ݀ ∙  ௪,                                                                                 ሺͶ.͵ሻߙݏ݋ܿ

 

ɝɞɟ ݒ = ʹͲ ˏ/˔ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 
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 :𝑊– ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɪɚɜɧɵɣܭ
𝑊ܭ  = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ሻݒ ∙ ͳͲ−଻ = Ͳ,ͲͲͲͲͲʹͳ                                                      ሺͶ.Ͷሻ 

ܮ  = ͺ͸͹ ˏ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; ߙ௪ = Ͳ°; ݀ – ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɫɥɭɱɚɟ: 

 ݀ = Ɏɉɍߘ − ʹȾɇȺߘ = ͹ͳʹ − ͸͸Ͳʹ = ʹ͸ ɦ.                                                     ሺͶ.ͷሻ 

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɜ ȼȻ ɪɚɜɧɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ: 
 ∆ℎ௦௘௧ = Ͳ,ͲͲͲͲͲʹͳ ∙ ʹͲଶ ∙ ͺ͸͹ͻ,ͺͳ ∙ ʹͷ ∙ cosͲ° = Ͳ,ͲͲ͵ ˏ. 
 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ݇𝑖 ɧɚɣɞёɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
2

gL
,

gt

: ݃ ∙ ଶݒܮ = ͻ,ͺͳ ∙ ͺ͸͹ʹͷଶ = ʹͳ,ʹ͸,                                                                                   ሺͶ.͸ሻ 

 ݃ ∙ ݒݐ = ͻ,ͺͳ ∙ ʹͳ͸ͲͲʹͷ = ͳͲͷͻͶ,ͺ,                                                                          ሺͶ.͹ሻ 

 

ɝɞɟ ݐ – ɩɟɪɢɨɞ ɞɟɣɫɬɜɢɹ ɜɟɬɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ  ͸˚ = ʹͳ͸ͲͲ ˔. 
 

ɉɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɝɪɚɮɢɤɚ ɫɧɢɦɚɟɦ ɜɟɥɢɱɢɧɵ 
2
hg  ɢ 


Tg

 ɞɥɹ 

ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ 
2

gL
 ɢ

gt

ଶݒℎ̅ݍ : = Ͳ,ͲͲͻ 

ݒ̅ܶݍ  = ͳ,Ͳʹ 

 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
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ℎ̅ = Ͳ,ͲͲͻ ∙ ଶ݃ݒ = Ͳ,ͲͲͻ ∙ ʹͲଶͻ,ͺͳ = Ͳ,͵͸͹ ɦ                                                           ሺͶ.ͺሻ 

 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ: 
 ܶ̅ = ͳ,Ͳʹ ∙ ݃ݒ = ͳ,Ͳʹ ∙ ʹͲͻ,ͺͳ = ʹ,Ͳͺ ɫ                                                                        ሺͶ.ͻሻ 

 
ɇɚɣɞɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ:  
ߣ̅  = ݃ ∙ ܶ̅ଶʹߨ = ͻ,ͺͳ ∙ ʹ,Ͳͺଶʹ ∙ ͵,ͳͶ = ͸,͹͸ ɦ                                                                  ሺͶ.ͳͲሻ 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 ݀ ൒ 𝜆̅ଶ  ;  ʹ͸ ൒ ͵,͵ͺ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɧɚɱɢɬ, ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 

 
 ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɜɨɥɧ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ: 
 ℎଵ% = ݇𝑖 ∙ ℎ̅ = ʹ,ͳ ∙ Ͳ,͵͸͹ = Ͳ,͹͹ ɦ,                                                                ሺͶ.ͳͳሻ 

 
ɝɞɟ ݇𝑖 = ʹ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɡɧɚɱɟɧɢɹ
2

gL
. 

ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɫɥɭɱɚɟ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ: 

 
ℎ௦ = Ͳ,ͲͲ͵ + Ͳ,͹͹ + Ͳ,ͺ = ͳ,Ͷ ɦ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɪɚɜɧɚ ɩɨ ɜɨɥɧɟ: 
ʒʐʞߘ  = ͹ͳʹ + ͳ,Ͷ = ͹ͳ͵,Ͷ ˏ. 
 
4.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ: 
 ܳˑ˔ː.˓˃˔˚ = ܳ௠௔௫.ˑ˔ː − ሺ݊ − ͳሻ ∙ ܳˆ˃ − ܸ˒ ˑˎݐ˔˓ ,                                                   ሺͶ.ͳʹሻ 
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ɝɞɟ ܳ௠௔௫.ˑ˔ː – ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ; ݊ – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ ɫɬɚɧɰɢɢ; ܳɝɚ – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

 ܳˑ˔ː.˓˃˔˚ = ͳ͸Ͷ,͸ͷ − ͵͸ ∙ ሺʹ − ͳሻ − ʹʹ,Ͳͷ = ͳͲ͸,͸ ˏଷ/˔. 
 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ܳˑ˔ː.˓˃˔˚ݍ˅ ,                                                                                                          ሺͶ.ͳ͵ሻ 

 
ɝɞɟ ݍ˅ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ; ݍ˓ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ; ℎː˄  – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ߘʜʐ = ݂ሺܳʜʐሻ, ɩɪɢ ܳ௠௔௫.ˑ˔ː; ݒˇˑ˒ – ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɜɧɚɹ 5 ɦ/ɫ, ɬ.ɤ. ɝɪɭɧɬ, 
ɫɥɚɝɚɸɳɢɣ ɞɧɨ ɪɟɤɢ – ɝɪɚɧɢɬ. 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 

˓ݍ  = ˒ˑˇݒ ∙ ℎː˄ = ͷ ∙ ͵,ͻʹ = ͳͻ,͸ ˏଷ/ܿ                                                            ሺͶ.ͳͶሻ 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ͳͻ,͸ = ʹͶ,ͷ ˏଷ/ܿ                                                       ሺͶ.ͳͷሻ 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ͳͲ͸,͸ʹͶ,ͷ = Ͷ,͵ͷ ≈ ͺ ˏ 

 
Ɋɚɡɛɢɜɚɟɦ ɜɨɞɨɫɥɢɜɧɨɣ ɮɪɨɧɬ ɧɚ ɨɬɞɟɥɶɧɵɟ ɨɬɜɟɪɫɬɢɹ, ɩɪɢɜɨɞɹ ɲɢɪɢɧɭ 

ɩɪɨɥɟɬɚ ɤ ɫɬɚɧɞɚɪɬɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɩɪɢ ɷɬɨɦ ɮɪɨɧɬ ɞɨɥɠɟɧ ɛɵɬɶ ɛɨɥɶɲɟ ɢɥɢ 
ɪɚɜɟɧ ɪɚɫɱɟɬɧɨɦɭ. 

ܤ  = ݊ ∙ ܾ = ʹ ∙ Ͷ = ͺ ˏ                                                                                        ሺͶ.ͳ͸ሻ 
 

ɝɞɟ ݊ – ɱɢɫɥɨ ɩɪɨɥёɬɨɜ; ܾ –ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥёɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ 4 ɦ. 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱёɬɨɦ ɢ ɛɵɤɨɜ: 
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˅ܤ = ݊ ∙ ܾ + ሺ݊ − ͳሻ ∙ ʐߜ = ʹ ∙ Ͷ + ሺʹ − ͳሻ ∙ ͵ = ͳͳ ˏ,                               ሺͶ.ͳ͹ሻ 
  
ɝɞɟ ߜʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɥɟɬɚ, ɪɚɜɧɚ: 
ʐߜ  = Ͳ,ʹͷ ∙ ܾ = Ͳ,ʹͷ ∙ Ͷ = ͳ ˏ                                                                           ሺͶ.ͳͺሻ 
    
ɉɪɢɧɢɦɚɟɦ ɪɚɡɪɟɡɧɨɣ ɛɵɤ ɫ ߜʐ = ͵ ˏ. 
 

4.2.2 Ɋɚɫɱёɬ ɞɨɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ 
 

ɉɨ ɮɨɪɦɭɥɟ (4.19) ɨɩɪɟɞɟɥɹɸɬ ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ 𝜔ɜɨ, 
ɡɚɬɟɦ ɧɚɡɧɚɱɚɸɬ ɢɯ ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 

 ܳ =           ˑ                                                                                                  ሺͶ.ͳͻሻ˅ܪ݃ʹ√𝜔˅ˑߤ
 𝜔˅ˑ = ˑ˅ܪ݃ʹ√ߤܳ = ʹʹͲ,ͺ ⋅ √ʹ ∙ ͻ,ͺͳ ∙ Ͷ͸,ͷ = Ͳ,ͻͳ ˏଶ,                                    ሺͶ.ʹͲሻ 

 
ɝɞɟ     Q – ɪɚɫɯɨɞ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ, ɦ3/ɫ; 𝜔˅ˑ – ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɦ2; ߤ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɪɚɜɧɵɣ 0,8. ܪ˅ˑ – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 

 H˅ˑ = ∇ʜʞʢ − ∇ʑʝ = ͹ͳͲ − ͸͸͵,ͷ = Ͷ͸,ͷ ˏ,                                             ሺͶ.ʹͳሻ         
 

ɝɞɟ    ߘȼɈ – ɨɬɦɟɬɤɚ ɰɟɧɬɪɚ ɜɵɯɨɞɧɨɝɨ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɪɚɜɧɚɹ: 
ʑʝߘ  = ʞʝߘ + ℎ˅ˑʹ = ͸͸ʹ + ͵ʹ = ͸͸͵,ͷ ˏ,                                                      ሺͶ.ʹʹሻ 

 
ɝɞɟ     ℎ˅ˑ = 3 ɦ – ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ, ɩɪɢɧɹɬɚɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ, ɦ;   ߘʞʝ - ɨɬɦɟɬɤɚ ɩɨɪɨɝɚ ɨɬɜɟɪɫɬɢɹ, ɪɚɜɧɚɹ: 

ʞʝߘ  =  ∇ʓʜʏ + ℎ˒ = ͸͸Ͳ + ʹ = ͸͸ʹ ˏ,                                                       ሺͶ.ʹ͵ሻ 
 

ɝɞɟ     ℎ˒ = ʹ ˏ – ɜɵɫɨɬɚ ɩɨɪɨɝɚ, ɦ. 
 

ɒɢɪɢɧɚ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ:   
 ܾ′˅ˑ = 𝜔˅ˑℎ˅ˑ = Ͳ,ͻͳ͵ = Ͳ,͵ ˏ                                                                                  ሺͶ.ʹͶሻ 

 
Ʉɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɜɨɞɨɫɛɪɨɫɨɜ ɩɨ ɫɬɚɧɞɚɪɬɭ n=2. ɒɢɪɢɧɚ ɨɞɧɨɝɨ 

ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɚ: 
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 ܾ˅ˑ = ܾ′˅ˑʹ = Ͳ,͵ʹ = Ͳ,ͳͷ ˏ                                                                                   ሺͶ.ʹͷሻ 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ܾ˅ˑ = ʹ ˏ. 
 
ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɞɜɚ ɜɨɞɨɜɵɩɭɫɤɚ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ, ɜɵɫɨɬɚ ɤɨɬɨɪɵɯ 

3 ɦ, ɲɢɪɢɧɚ 2 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɪɢ ɷɬɨɦ ɩɥɨɳɚɞɶ ɨɞɧɨɝɨ ɫɟɱɟɧɢɹ 6 ɦ2. 
 
4.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱёɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
଴ଵܪ  = ቆ ܳˑ˔ː.˓˃˔˚𝜎ː ∙ 𝜎௡ ∙ ݉ ∙ ܤ ∙ √ʹ݃ቇଶ/ଷ ,                                                                     ሺͶ.ʹ͸ሻ 

 ʜ଴ଵ = ( ͳͲ͸,͸Ͳ,Ͷͻ ∙ ͺ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͵,͵ͷ ˏ, 
 
ɝɞɟ ݉ = Ͳ,Ͷͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɫ ɭɱёɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
଴ଶܪ  = ቆ ܳˑ˔ː.˓˃˔˚݉ ∙ 𝜎ː ∙ 𝜎௡ ∙ ܤ ∙ √ʹ݃ቇଶ/ଷ  ,                                                                    ሺͶ.ʹ͹ሻ 

 
ɝɞɟ 𝜎௡ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ; 𝜎ː – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 𝜎ː = ͳ − Ͳ,ʹ ∙ 𝜉˖ + ሺ݊ − ͳሻ ∙ 𝜉଴݊ ∙ ଴ଵܾܪ ,                                                              ሺͶ.ʹͺሻ 

 𝜎ː = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺʹ − ͳሻ ∙ Ͳ,ͶͷͳͲ ∙ ͵,͵ͷͶ = Ͳ,ͻͲ, 
 
ɝɞɟ ܾ – ɲɢɪɢɧɚ ɩɪɨɥёɬɚ; ݊ – ɱɢɫɥɨ ɩɪɨɥёɬɨɜ; 𝜉˖ = Ͳ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; 𝜉଴ = Ͳ,Ͷͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ. 

 



47 
 

ɇɚɩɨɪ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
଴ଶܪ  = ( ͳͲ͸,͸Ͳ,Ͷͻ ∙ Ͳ,ͻͲ ∙ ͳ ∙ ͺ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͵,ͷͻ ˏ 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 
˅ܪ  = ଴ଶܪ − ߙ ∙ ݃ʹ଴ଶݒ ,                                                                                                ሺͶ.ʹͻሻ 

଴ݒ    ˈˇˆ  = ܳˑ˔ː.˓˃˔˚ሺߘʜʞʢ − ܤʓʜʝሻሺߘ + ሺ݊ − ͳሻ ∙  ʐሻ                                                       ሺͶ.͵Ͳሻߜ

 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
଴ݒ  = ͳͲ͸,͸ሺ͹ͳͲ − ͸͸Ͳሻሺͺ + ሺʹ − ͳሻ ∙ ͵ሻ = Ͳ,ͳͻ ˏ/˔. 
 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 

˅ܪ  = ͵,ͷͻ − ͳ,ͳ ∙ Ͳ,ͳͻଶʹ ∙ ͻ,ͺͳ = ͵,ͷͻ ˏ 

 
ɋɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ܪ˔˕ = Ͷ ˏ. 

 
Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ʒʑߘ  = ʜʞʢߘ − ˕˔ܪ = ͹ͳͲ − Ͷ = ͹Ͳ͸ ˏ                                                        ሺͶ.͵ͳሻ 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͹Ͳ͸ + ͳ,͸ ∙ Ͷ = ͹ͳʹ,Ͷ ˏ                                      ሺͶ.͵ʹሻ 

 
ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ – 

ɧɚɢɛɨɥɶɲɭɸ ɢɡ: ∇ȽȻ = ͹ͳʹ,Ͷ ɦ ɢ ∇ȽȻɉ = ͹ͳ͵,Ͷ ˏ, ɢ ɨɤɪɭɝɥɹɟɦ ɜ ɛɨɥɶɲɭɸ 
ɫɬɨɪɨɧɭ. 

Ɂɚ ɨɬɦɟɬɤɭ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ:ߘʒʐ = ͹ͳͶ ˏ. 
 
4.2.4 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ. 
 
ɉɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ: 
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ܳ˓.˒ˑ˅ = ܳ௠௔௫.˒ˑ˅ − ܳˆ˃ − ܸ˒ ˑˎݐ˔˓ ,                                                                         ሺͶ.͵͵ሻ 

 
ɝɞɟ ܳ௠௔௫.˒ˑ˅ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ; ݊ – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ ɫɬɚɧɰɢɢ; ܳɝɚ – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

 ܳ˓.˒ˑ˅ = ͳͺ͸,Ͳ͵ − ͵͸ − Ͳ,Ͷ ∙ ͳͲଽ͹ ∙ ʹͷͻʹͲͲͲ = ͳʹͺ ˏଷ/˔ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ: 
଴ଵܪ  = ቆ ܳ˓.˒ˑ˅𝜎ː ∙ 𝜎௡ ∙ ݉ ∙ ܤ ∙ √ʹ݃ቇଶ/ଷ                                                                       ሺͶ.͵Ͷሻ 

଴ଵܪ  = ( ͳʹͺͳ ∙ ͳ ∙ Ͳ,Ͷͻ ∙ ͺ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͵,͹ͻ ˏ  
 

ɝɞɟ ݉ = Ͳ,Ͷͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɫ ɭɱёɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
଴ଶܪ  = ቆ ܳ˓.˒ˑ˅݉ ∙ 𝜎ː ∙ 𝜎௡ ∙ ܤ ∙ √ʹ݃ቇଶ/ଷ  ,                                                                    ሺͶ.͵ͷሻ 

 
ɝɞɟ 𝜎௡ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ; 𝜎ː – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 𝜎ː = ͳ − Ͳ,ʹ ∙ 𝜉˖ + ሺ݊ − ͳሻ ∙ 𝜉଴݊ ∙ ଴ଵܾܪ ,                                                              ሺͶ.͵͸ሻ 

 𝜎ː = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺʹ − ͳሻ ∙ Ͳ,Ͷͷʹ ∙ ͵,͹ͻͶ = Ͳ,ͺͻ, 
 
ɝɞɟ ܾ – ɲɢɪɢɧɚ ɩɪɨɥёɬɚ; ݊ – ɱɢɫɥɨ ɩɪɨɥёɬɨɜ; 𝜉˖ = Ͳ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; 𝜉଴ = Ͳ,Ͷͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ. 
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଴ଶܪ = ( ͳʹͺͲ,Ͷͻ ∙ Ͳ,ͺͻ ∙ ͳ ∙ ͺ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = Ͷ,Ͳͷ ˏ 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒ܪ  = ଴ଶܪ − ߙ ∙ ݃ʹ଴ଶݒ ,                                                                                             ሺͶ.͵͹ሻ 

˅଴˒ˑݒ    ˈˇˆ  = ܳ˓.˒ˑ˅ሺߘʣʞʢ − ܤʓʜʝሻሺߘ + ሺ݊ − ͳሻ ∙  ʐሻ                                                 ሺͶ.͵ͺሻߜ

 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
˅଴˒ˑݒ  = ͳʹͺሺ͹ͳʹ − ͸͸Ͳሻሺͺ + ሺʹ − ͳሻ ∙ ͵ሻ = Ͳ,ʹʹ ˏ/˔ 

˅ˑ˒ܪ  = Ͷ,Ͳͷ − ͳ,ͳ ∙ Ͳ,ʹʹଶʹ ∙ ͻ,ͺͳ = Ͷ,Ͳͷ ˏ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 

˓ʣʞʢߘ  = ʒʑߘ + ˅ˑ˒ܪ = ͹Ͳ͸ + Ͷ,Ͳͷ = ͹ͳͲ,Ͷ ˏ                                        ሺͶ.͵ͻሻ 
 
Ɍɚɤ ɤɚɤ ɪɚɫɱɟɬɧɨɣ ɨɬɦɟɬɤɢ ߘʣʞʢ˓ = ͹ͳͲ,Ͷ  ɦ ɧɟ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ 

ɩɪɨɩɭɫɤɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɩɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ߘʣʞʢ = ͹ͳʹ ˏ. 
 
4.2.5 ɉɨɫɬɪɨɟɧɢɟ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɩɨ Ʉɪɢɝɟɪ - Ɉɮɢɰɟɪɨɜɭ 
 
Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɫɬɪɨɢɬɫɹ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ Ʉɪɢɝɟɪɚ - Ɉɮɢɰɟɪɨɜɚ, ɝɞɟ 

ɤɨɨɪɞɢɧɚɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 4.1 ɩɟɪɟɦɧɨɠɚɸɬɫɹ ɧɚ ܪ˔˕ = Ͷ ˏ. 
 
Ɍɚɛɥɢɰɚ 4.1 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

x y x* y* 
0 0,126 0,000 1,008 

0,1 0,036 0,800 0,288 
0,2 0,007 1,600 0,056 
0,3 0,000 2,400 0,000 
0,4 0,006 3,200 0,048 
0,5 0,027 4,000 0,216 
0,6 0,060 4,800 0,480 
0,7 0,100 5,600 0,800 
0,8 0,146 6,400 1,168 
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0,9 0,198 7,200 1,584 
1 0,256 8,000 2,048 

1,1 0,321 8,800 2,568 
1,2 0,394 9,600 3,152 
1,3 0,475 10,400 3,800 
1,4 0,564 11,200 4,512 
1,5 0,661 12,000 5,288 

 
Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4.1. ɢ ɧɚ ɪɢɫɭɧɤɟ 

Ƚ.1 ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ 
 

 
Ɋɢɫɭɧɨɤ 4.1 –Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
4.2.6 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
Ɉɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ. 
 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɨɬɜɟɪɫɬɢɣ: 
 ℎˍ˓ = ߙ√ ∙ ܳˑ˔ː.˓˃˔˚.ଶܤଶ ∙ ݃య ,                                                                                            ሺͶ.ͶͲሻ 

 
ɝɞɟ α – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɪɚɜɧɵɣ 1,1. 
 ℎˍ˓ = √ͳ,ͳ ∙ ͳͲ͸,͸ ଶͺଶ ∙ ͻ,ͺͳయ = ʹ,͹ͳ ˏ 

 
ɉɟɪɜɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɥɢɠɟɧɢɣ: 
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hୡଵ′ = ௖߮ݍ ∙ √ʹ݃ ∙ ሺ∇ʜʞʢ − ∇ʓʜʝ − hୡଵ′ ሻ                                                         ሺͶ.Ͷͳሻ 

 hୡଵ′ = ͳ͵,͵͵Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺ͹ͳͲ − ͸͸Ͳ − Ͳሻ  = Ͳ,Ͷ͹͵. 
௖ݍ  = ܳˑ˔ː.˓˃˔˚ܤ = ͳͲ͸,͸ͺ = ͳ͵,͵͵ ˏଶ/˔                                                              ሺͶ.Ͷʹሻ 

 
ɍɬɨɱɧɢɦ ɜɟɥɢɱɢɧɭ ɩɟɪɜɨɣ ɫɨɩɪɹɠɟɧɧɨɣ ɝɥɭɛɢɧɵ: 
 hୡଵ′ = ௖߮ݍ ∙ √ʹ݃ ∙ ሺ∇ʜʞʢ − ∇ʓʜʝ − hୡଵ′ ሻ                                                         ሺͶ.Ͷ͵ሻ 

 hୡଵ′ = ͳ͵,͵͵Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺ͹ͳͲ − ͸͸Ͳ − Ͳ,Ͷ͹͵ሻ = Ͳ,Ͷ͹ͷ.  
 
ȼɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ: 
 hୡ′′ = hୡଵ′ʹ ∙ ቌ√ͳ + ͺ ∙ ቆ hˍ˓h˔ଵ′ቇଷ − ͳቍ                                                                 ሺͶ.ͶͶሻ 

 hୡ′′ = Ͳ,Ͷ͹͵ʹ ∙ ቌ√ͳ + ͺ ∙ ( ʹ,͹ͳͲ,Ͷ͹ͷ)ଷ − ͳቍ = ͺ,ͻʹ ˏ 

 
Ɉɩɪɟɞɟɥɢɦ ɬɢɩ ɩɪɵɠɤɚ: 
 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͺ,ͻʹ  ˏ > ℎʜʐ = ͵,ͻʹ ˏ, ɬɨ ɢɦɟɟɦ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ, 
 

ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ܳ =  ݂ሺܪሻɩɪɢ ܳ௠௔௫.ˑ˔ː 
 

Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ.  

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 
ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ.  

ɉɪɢɦɟɧɢɦ ɝɚɲɟɧɢɟ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɧɨɫɤɚ ɬɪɚɦɩɥɢɧɚ. 
 

4.2.7 Ɋɚɫɱёɬ ɧɨɫɤɚ ɬɪɚɦɩɥɢɧɚ ɢ ɞɚɥɶɧɨɫɬɢ ɨɬɥɟɬɚ ɫɬɪɭɢ 
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ɂɡ ɪɟɤɨɦɟɧɞɚɰɢɣ ɨɬɦɟɬɤɚ ɧɨɫɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɪɚɫɱёɬɧɨɦ 
ɫɥɭɱɚɟ ∇ɇȻQ଴,଴ଵ% = ͸͸Ͷ,͹ʹ ɦ, ɬɨɝɞɚ hɇȻQ଴,଴ଵ% = Ͷ,͹ʹ ɦ 

 
ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɤɚ: 
 ܽ = ℎʜʐQ଴,଴ଵ% + ʹ = Ͷ,͹ʹ + ʹ = ͸,͹ʹ ˏ                                                        ሺͶ.Ͷͷሻ  
 
Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 ∇ʜʝʠ = ∇ʓʜʝ + ܽ = ͸͸Ͳ + ͸,͹ʹ = ͸͸͸,͹ʹ ˏ                                            ሺͶ.Ͷ͸ሻ 
 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
ːݖ  = ∇ʜʞʢ − ∇ʜʝʠ = ͹ͳͲ − ͸͸͸,͹ʹ = Ͷ͵,ʹͺ ˏ                                        ሺͶ.Ͷ͹ሻ 

 
Ⱦɚɥɟɟ, ɢɫɩɨɥɶɡɭɹ ɜɟɥɢɱɢɧɭ ɧɚɩɨɪɚ ɧɚ ɧɨɫɤɟ, ɨɩɪɟɞɟɥɢɦ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ 

ɧɚ ɧɟɦ: 
ːݒ  = ߮ ∙ √ʹ ∙ ݃ ∙ ːݖ = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ Ͷ͵,ʹͺ = ʹ͸,ʹ͵ ˏ/˔                        ሺͶ.Ͷͺሻ 
  ܼ଴ = ∇ʜʞʢ − ∇ʓʜʝ − ℎʜʐ = ͹ͳͲ − ͸͸Ͳ − ͵,ͻʹ = Ͷ͸,Ͳͺ ˏ                   ሺͶ.Ͷͻሻ 

 
Ɉɩɪɟɞɟɥɢɦ ɞɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
ܮ  = ˃ܭ ∙ ːݖ ∙ ߮ଶ ∙ sin ߙʹ ∙ ቌͳ + √ͳ + ːݖ଴ݖ) − ͳ) ∙ ͳ߮ଶ ∙ sinଶߙቍ,                   ሺͶ.ͷͲሻ 

 
ɝɞɟ     ߙ – ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ߙ = ͵Ͳ°  

Kɚ =0,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɢɫɯɨɞɹ ɢɡ ɱɢɫɥɚ Ɏɪɭɞɚ: 
ݎܨ  = ݒ ଶː݃ ∙ ℎː = ʹ͸,ʹ͵ଶͻ,ͺͳ ∙ Ͳ,ͷͲͺ = ͳ͵͹,ͻͻ,                                                              ሺͶ.ͷͳሻ 

 
ɝɞɟ      hɧ  – ɜɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ℎː = ːݒ˅ݍ = ͳ͵,͵͵ʹ͸,ʹ͵ = Ͳ,ͷͲͺ ˏ                                                                               ሺͶ.ͷʹሻ 

ܮ  = Ͳ,ͺ ∙ Ͷ͵,ʹͺ ∙ Ͳ,ͻଶ ∙ sinሺʹ ∙ ͵Ͳሻ ∙ ቌͳ + √ͳ + (Ͷ͸,ͲͺͶ͵,ʹͺ − ͳ) ∙ ͳͲ,ͻଶ ∙ sinଶ͵Ͳቍ 
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= ͷʹ,ʹ ˏ.  
 
Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɫɬɪɭɢ, ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ 

ɩɪɨɱɧɨɣ ɫɤɚɥɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ ܮ > Ͳ,Ͷ ∙   ଴ݖ
ܮ  > Ͳ,Ͷ ∙  ଴ݖ

 ͷʹ,ʹ ˏ > ͳͺ,Ͷ͵ ˏ 
 

Ɉɩɪɟɞɟɥɢɦ ɝɥɭɛɢɧɭ ɪɚɡɦɵɜɚ: 
 ℎ˓˃ˊ = ݐ − ℎː˄,                                                                                                        ሺͶ.ͷ͵ሻ

          
ɝɞɟ     ݐ – ɜɪɟɦɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ൯ ∙ ݎܨ√ ∙ √ℎː˄݀ర ∙ ℎː,                                                       ሺͶ.ͷͶሻ 

ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √ͳ͵͹,ͻͻర ൯ ∙ √ͳ͵͹,ͻͻ ∙ √͵,ͻʹͳర ∙ Ͳ,ͷͲͺ = ͳ͵,͹ͻ ˏ, 
 

ɝɞɟ     ݀ – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɝɪɭɧɬɚ, ɩɪɢɧɢɦɚɟɦ ݀ = ͳ ˏ. 
 
Ɍɨɝɞɚ: 
 ℎ˓˃ˊ = ͳ͵,͹ͻ − ͵,ͻʹ = ͻ,ͺ͹ ˏ. 
 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɰɟɧɬɪɚ ɪɚɡɦɵɜɚ ɹɦɵ: 
ଵܮ  = ܮ + ଵߙ݃ݐݐ ,                                                                                                       ሺͶ.ͷͷሻ 

 
ɝɞɟ:    ߙ݃ݐଵ − ɬɚɧɝɟɧɫ ɭɝɥɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ଵߙ݃ݐ  = ߙଶ݃ݐ√ + ʹ ∙ ݃ ∙ ሺͲ,ͷ ∙ ℎː ∙ cos ߙ + ܽ − ℎː˄ሻݒ ଶː ∙ cosଶߙ ,                                   ሺͶ.ͷ͸ሻ 

ଵߙ݃ݐ  = ଶ͵Ͳ݃ݐ√ + ʹ ∙ ͻ,ͺͳ ∙ ሺͲ,ͷ ∙ Ͳ,ͷͲͺ ∙ cos ͵Ͳ + ͸,͹ʹ − ͵,ͻʹሻʹ͸,ʹ͵ଶ ∙ cosଶ͵Ͳ = Ͳ,͸͹, 
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ɝɞɟ:    ܽ = ͸,͹ʹ ˏ – ɜɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɤɚ. 
 

Ɍɨɝɞɚ: 
ଵܮ  = ͷʹ,ʹ + ͳ͵,͹ͻͲ,͸͹ = ͹ʹ,ͺ ˏ.  
 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ:  
 ܾ௣ = ʹ,ͷℎˍ˓ + ͵,͹ℎ˓˃ˊ = ʹ,ͷ ∙ ʹ,͹ͳ + ͵,͹ ∙ ͻ,ͺ͹ = Ͷ͵,͵ ˏ                         ሺͶ.ͷ͹ሻ  
4.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 
4.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
ɋɩɨɫɨɛ 1 

 
Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɛɟɡ 

ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ. Ɉɩɬɢɦɚɥɶɧɵɦ ɩɪɨɮɢɥɟɦ ɹɜɥɹɟɬɫɹ ɩɪɹɦɨɭɝɨɥɶɧɵɣ 
ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ: 
 ℎܾ˒ˎ = Ͳ,͹ͷ,                                                                                                              ሺͶ.ͷͺሻ 

 
ɝɞɟ   ܾ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 ℎ − ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 

 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ℎ ɪɚɜɧɚ: 

 ℎ˒ˎ = ∇ʜʞʢ − ∇ʞʝʓ = ͹ͳͲ − ͸ͷͺ = ͷʹ ˏ.                                                 ሺͶ.ͷͻሻ 
 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 ܾ = Ͳ,͹ͷ ∙ ℎ˒ˎ = Ͳ,͹ͷ ∙ ͷʹ = ͵ͺ ˏ.                                                                   ሺͶ.͸Ͳሻ 

 
ɋɩɨɫɨɛ 2 

 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨ ɧɢɡɭ. 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 
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1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ 
ɮɢɥɶɬɪɚɰɢɢ ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 

௡ூܤ  = ℎ˒ˎ√𝛾˄𝛾𝑤 ሺͳ − ݊ሻ + ݊ሺʹ − ݊ሻ − ଵߙ  ,                                                               ሺͶ.͸ͳሻ 

 
ɝɞɟ ߙଵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, 
ɩɪɢɧɢɦɚɟɦɵɣ 0,5; 
௪ߛ  = ͳͲ ˍʜ ˏଷ⁄  – ɭɞɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ; ߛ˄ = ʹͶ ˍʜ ˏଷ⁄ – ɭɞɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 
 

ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

௡ூூܤ  = ߮݃ݐˎ˒௡ℎߛ ቀ𝛾˄𝛾𝑤 + ݊ −  ଵቁ,                                                                                   ሺͶ.͸ʹሻߙ

 
ɝɞɟ  ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߮݃ݐ = Ͳ,͹ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ 
ɝɪɚɧɢɬɚ 

Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ݊, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 4.2, 
ɧɟɫɤɨɥɶɤɨ ɪɚɡ, ɩɨ ɞɜɭɦ ɮɨɪɦɭɥɚɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ܤ˒ ɢ ɫɬɪɨɢɦ ɝɪɚɮɢɤɢ 
ɡɚɜɢɫɢɦɨɫɬɢ ܤ௡ூ = ݂ ሺ݊ሻ ɢ ܤ௡ூூ = ݂ ሺ݊ሻ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 4.2. Ɍɨɱɤɚ 
ɩɟɪɟɫɟɱɟɧɢɹ ɝɪɚɮɢɤɨɜ ɨɩɪɟɞɟɥɢɬ ɪɚɫɱɟɬɧɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ. 

 
Ɍɚɛɥɢɰɚ 4.2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. ݊ ܤூ˒, ɦ ܤூ˒ூ, ɦ 

0,1 28,11 43,33 
0,2 29,21 41,27 
0,3 30,77 39,39 
0,4 32,91 37,68 
0,5 35,86 36,11 
0,6 40,00 34,67 
0,7 46,02 33,33 
0,8 55,32 32,10 
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0,9 71,23 30,95 
1 104,00 29,89 

0,1 28,11 43,33 

 

 

Ɋɢɫɭɧɨɤ 4.2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ 
 
Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ ݊ = Ͳ,ͷͲͷ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɲɢɪɢɧɚ 

ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ ܤ˒ = ͵͸ ˏ. 
 ɂɫɯɨɞɹ ɢɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱёɬɚ ɲɢɪɢɧɭ ɨɫɧɨɜɚɧɢɹ 

ɩɪɢɧɢɦɚɟɦ ܤ˒ = ͵ͺ ˏ.  
 
4.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 

 
ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɠɟɫɬɤɢɯ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ 
ɩɨɷɬɨɦɭ ɨɧɢ ɧɚɡɵɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ. ɗɬɢ ɲɜɵ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɪɚɜɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɩɨ ɞɥɢɧɟ ɩɥɨɬɢɧɵ, ɡɚɜɢɫɹɳɢɯ ɨɬ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɥɨɬɢɧɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɲɜɨɜ ɭɜɹɡɵɜɚɟɬɫɹ ɫɨ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɢ 
ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɨɬɜɟɪɫɬɢɣ ɜ ɩɥɨɬɢɧɟ, ɚ ɬɚɤɠɟ ɫ ɪɚɡɪɟɡɤɨɣ ɧɚ ɛɥɨɤɢ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ.  

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɧɚ ɲɜɚɦɢ ɩɨ 
ɨɫɹɦ ɛɵɤɨɜ, ɬ.ɟ. ɲɢɪɢɧɚ ɨɞɧɨɣ ɫɟɤɰɢɢ ɦɟɠɞɭ ɲɜɚɦɢ ɪɚɜɧɚ: 

˔˄ܤ  = ܾ + ʐߜ = Ͷ + ͵ = ͹ ˏ,                                                                              ሺͶ.͸͵ሻ 
 

ɝɞɟ b–ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ; ߜʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 
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ɒɢɪɢɧɭ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɯ ɲɜɨɜ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 5 ɫɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɢ 1 ɫɦ ɜ ɩɪɟɞɟɥɚɯ ɮɭɧɞɚɦɟɧɬɧɨɣ 
ɩɥɢɬɵ. 

 
4.3.3 Ȼɵɤɢ 

 
Ɋɚɡɦɟɪɵ ɛɵɤɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɢɩɚ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɨɜ, ɪɚɡɦɟɪɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɜɵɯɨɞɨɜ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ, ɚ ɬɚɤɠɟ 
ɪɚɡɦɟɪɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɫɬɨɜɵɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ. 

Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɨɛɵɱɧɨ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ.  
ɉɚɡɵ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɪɚɫɩɨɥɚɝɚɸɬ ɨɛɵɱɧɨ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, 

ɛɵɤɢ ɩɪɢ ɷɬɨɦ ɱɚɳɟ ɜɫɟɝɨ ɜɵɞɜɢɝɚɸɬ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ. Ȼɵɤɢ ɪɚɡɛɢɜɚɸɬ ɜɟɫɶ 
ɜɨɞɨɫɥɢɜɧɨɣ ɮɪɨɧɬ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɨɞɨɫɥɢɜɧɵɟ ɨɬɜɟɪɫɬɢɹ. 

ȼ ɛɵɤɚɯ ɭɫɬɪɚɢɜɚɸɬ ɩɚɡɵ ɞɥɹ ɪɟɦɨɧɬɧɵɯ, ɪɚɛɨɱɢɯ ɢ ɚɜɚɪɢɣɧɵɯ ɡɚɬɜɨɪɨɜ, 
ɩɨɞ ɡɚɳɢɬɨɣ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɸɬɫɹ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ  

Ɂɚɬɜɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɩɨɤɪɵɬɭɸ ɫ 
ɜɟɪɯɨɜɨɣ ɫɬɨɪɨɧɵ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɣ ɨɛɲɢɜɤɨɣ, ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ ɥɢɫɬɨɜɨɣ 
ɫɬɚɥɢ. ɇɟɫɭɳɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɚɥɨɱɧɭɸ ɤɥɟɬɤɭ ɢɡ ɪɢɝɟɥɟɣ ɢ 
ɫɬɨɟɤ.  

ɉɚɡɵ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɪɚɫɩɨɥɚɝɚɟɦ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɛɵɤɢ ɩɪɢ 
ɷɬɨɦ ɜɵɞɜɢɧɭɬɵ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ.  

ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 1 ɦ.  
Ƚɥɭɛɢɧɚ ɢ ɲɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ – 0,5 ɦ.  
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɚɬɜɨɪɚɦɢ ɩɪɢɧɢɦɚɟɦ 1 ɦ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 

ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 
 
4.3.4 Ƚɚɥɟɪɟɢ ɢ ɞɪɟɧɚɠ  ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 

ɝɚɥɟɪɟɢ. ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 14 ɦ. Ɉɞɧɭ 
ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɩɪɨɟɤɬɢɪɭɟɦ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ 
ɩɥɨɬɢɧɵ. Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ 
ɭɫɬɪɚɢɜɚɟɦ ɝɚɥɟɪɟɸ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɢɡ ɪɚɡɦɟɪɵ 
ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢɧɢɦɚɟɦ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ 
3ɯ3,5ɦ. Ƚɚɛɚɪɢɬɵ ɞɥɹ ɫɦɨɬɪɨɜɵɯ ɝɚɥɟɪɟɣ ɩɪɢɧɢɦɚɟɦ 2ɯ2,5ɦ.  

Ɍɚɤ ɠɟ ɜ ɩɥɨɬɢɧɟ ɢɦɟɸɬɫɹ ɝɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ 
ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ 
ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ  ɪɨɞɚ  ɤɨɦɦɭɧɢɤɚɰɢɣ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
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ܽˇ˓ ൒ ௗܪ ∙ ௖௥.௠ܬ௡ߛ  

 ܽˇ˓ ൒ ͷͲ ∙ ͳ,ʹͷʹͷ  

 ܽˇ˓ ൒ ʹ,ͷ ˏ,                                                                                                             ሺͶ.͸Ͷሻ 
 

ɝɞɟ     ܽˇ˓ −ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ; ܪௗ −ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ; ܬ௖௥.௠ −ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ሺܬ௖௥.௠ = ʹͷሻ. 
ௗܪ  = ∇ʜʞʢ − ∇ʓʜʝ = ͹ͳͲ − ͸͸Ͳ = ͷͲ ˏ.                                                  ሺͶ.͸ͷሻ 
 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ 3,5 ɦ.  
 

4.3.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ 
 
ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɹɬɚ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɮɚɤɬɨɪɨɜ:  

 ɲɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ –  4 ɦ;  
 ɲɢɪɢɧɚ ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ – 2 ɦ;  
 ɲɢɪɢɧɚ ɩɭɬɟɣ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ – 8 ɦ;  
 ɛɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɡɥɨɜɵɦ ɤɪɚɧɨɦ ɢ ɚɜɬɨɞɨɪɨɝɨɣ –  1 ɦ;  
 ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɭɬɹɦɢ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ ɢ ɜɟɪɯɨɜɨɣ ɝɪɚɧɶɸ ɛɵɤɚ –  1 ɦ. 

 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 16 ɦ. 
 
4.3.6 Ɋɚɫɱɟɬ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ 

 
ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɤɚɤ ɩɪɚɜɢɥɨ ɭɫɬɪɚɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɜɟɪɬɢɤɚɥɶɧɵɟ 

ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ: ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɞɪɟɧɚɠ.  
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ˊ = ሺͲ,ͳͲ ÷ Ͳ,ʹͷሻ ∙ ˒ܤ = ሺͲ,ͳͲ ÷ Ͳ,ʹͷሻ ∙ ͵ͺ = ͵,͹Ͷ ÷ ͻ,͵ͷˏ,                 ሺͶ.͸͸ሻ 
 

ɝɞɟ     ܤ˒ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 
ɉɪɢɧɢɦɚɸ ݈ˊ = ͷ ˏ. 
 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 
ℎɡɚɜ = Ͳ,͸ ∙ ௗܪ = Ͳ,͸ ⋅ ሺ͹ͳͲ − ͸͸Ͳሻ = ͵Ͳ ɦ,                                                  ሺͶ.͸͹ሻ 
ௗܪ ˈˇˆ  − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ. 
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Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɯ ɞɨɩɭɫɬɢɦɨɝɨ 

ɝɪɚɞɢɟɧɬɚ ɮɢɥɶɬɪɚɰɢɢ ɱɟɪɟɡ ɡɚɜɟɫɭ: ߜˊ ൒ ܪ∆ ∙ ௖௥.௠ܬ௡ߛ , 
 

ɝɞɟ     ∆ܪ −ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ; ܬ௖௥.௠ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ሺܬ௖௥.௠ = ͳͷሻ. 
ܪ∆  = ℎ˒ˎ − Ͳ,Ͷ ∙  ,ௗܪ

 
ɝɞɟ     ℎɩɥ − ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 52 ɦ. 

ܪ∆  = ͷʹ − Ͳ,Ͷ ∙ ͷͲ = ͵ʹ ˏ,                                                                                ሺͶ.͸ͺሻ 
ˊߜ  ൒ ͵ʹ ⋅ ͳ,ʹͷͳͷ  

ˊߜ  ൒ ʹ,͸͹ ˏ,     ɩɪɢɧɢɦɚɸ ͵ ɦ.                                                                           ሺͶ.͸ͻሻ 
 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɪɚɜɧɚ: 
 ℎˇ˓ = Ͳ,͸ ∙ ℎˊ˃˅ = Ͳ,͸ ⋅ ͵Ͳ = ͳͺ ˏ,                                                                   ሺͶ.͹Ͳሻ 
 
Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɞɪɟɧɚɠɢ.  
ȼ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɞɪɟɧɚɠ ɜɵɩɨɥɧɹɸɬ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 

ɞɢɚɦɟɬɪɨɦ 200 ɦɦ ɫ ɲɚɝɨɦ 3 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɚɠɧɵɦɢ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 6 ɦ. 
ɑɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɮɢɥɶɬɪɭɸɳɭɸɫɹ ɜɨɞɭ ɜɵɜɨɞɹɬ ɜ 

ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɢɥɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɚ ɨɬɜɨɞ ɜɨɞɵ ɜ ɇȻ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɫɚɦɨɬɟɤɨɦ ɢɥɢ ɧɚɫɨɫɚɦɢ. 
 

4.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
ɇɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢ ∇ɇɉɍ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɵɣ 

ɭɪɨɜɟɧɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ.  
ɇɚɝɪɭɡɤɢ  ɫɨɛɢɪɚɸɬ ɧɚ ɨɞɧɭ ɫɟɤɰɢɸ, ɚ ɩɪɢ ɫɩɥɨɲɧɨɦ ɩɨɩɟɪɟɱɧɨɦ 

ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ ɧɚɝɪɭɡɤɢ ɫɨɛɢɪɚɸɬ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ ɫɨɨɪɭɠɟɧɢɹ. 
 
4.4.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad: 
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 ܵ˒ˎ = ͳͲ͸ͺ ˏଶ, ܵ˄ = ͳʹʹʹ ˏଶ. ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ 
ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ܾ˄ߛ + ˄ߜ =   ͳͲ͸ͺ ∙ Ͷ ∙ ʹͶͶ + ͵ = ͳͶ͸Ͷ͹ ˍʜ/ˏ ,                                     ሺͶ.͹ͳሻ 

 
ɝɞɟ     ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߛ˄ –  ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ; ߜ˄ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 

 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦ ɠɟ ɫɩɨɫɨɛɨɦ: 
˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ܾ˄ߛ + ˄ߜ = ͳʹʹʹ ∙ ͵ ∙ ʹͶͶ + ͵ = ͳʹͷ͸ͻ ˍʜ/ˏ.                                          ሺͶ.͹ʹሻ 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ଵ,ହ ∙ ݃ =  Ͳ,Ͳͷͷ ∙ ʹ͸ଵ,ହ ∙ ͻ,ͺͳ = ͹ʹ ˍʜ,                                  ሺͶ.͹͵ሻ 
 

ɝɞɟ     ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺ͹ͳʹ − ͹Ͳ͸ + Ͳ,ͷሻ ∙ Ͷ = ʹ͸ ˏଶ.            ሺͶ.͹Ͷሻ 

 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩɨɝɨɧɧɨɦɭ ɦɟɬɪɭ: 
ˊݍ  = ܳˊܾ + ˄ߜ = ͹ʹͶ + ͵ = ͳͲ ˍʜ.                                                                           ሺͶ.͹ͷሻ 

 
4.4.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ. 

 

ʑܶʐ = ʑߛ ∙ ʹʑଶܪ = ͳͲ ∙ ͷʹଶʹ = ͳ͵ͷʹͲ ˍʜ,                                                            ሺͶ.͹͸ሻ 

 

ɝɞɟ     ܪʑ – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ: 
ʑܪ  = ∇ʜʞʢ − ∇˒ˑˇ = ͹ͳͲ − ͸ͷͺ = ͷʹ ˏ.                                                   ሺͶ.͹͹ሻ 

 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫ 

ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ. 
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ʑܶʐ′ = ʑߛ ∙ ʹʑ′ଶܪ = ͳͲ ∙ ͷͶଶʹ = ͳͶͷͺͲ ˍʜ,                                                          ሺͶ.͹ͺሻ 

ɝɞɟ     ܪʑ′  – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ: 
′ʑܪ  = ∇ʣʞʢ − ∇˒ˑˇ = ͹ͳʹ − ͸ͷͺ = ͷͶ ˏ.                                                   ሺͶ.͹ͻሻ 

 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 

ʜܶʐ = ʑߛ ∙ ʹʜଶܪ = ͳͲ ∙ ͵,ͷଶʹ = ͸ͳ,ʹͷ ˍʜ,                                                            ሺͶ.ͺͲሻ 

 
ɝɞɟ     ܪʜ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ʜܪ  = ∇ʜʐ௠𝑖௡ − ∇˒ˑˇ = ͸͸ͳ,ͷ − ͸ͷͺ = ͵,ͷ ˏ.                                           ሺͶ.ͺͳሻ 

 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 

ʜܶʐ′ = ʑߛ ∙ ʹʜ′ଶܪ = ͳͲ ∙ ͵,͹ଶʹ = ͸ͺ,Ͷͷ ˍʜ,                                                           ሺͶ.ͺʹሻ 

 
ɝɞɟ     ܪʜ′  – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
′ʜܪ  = ∇ʜʐ௠௔௫ − ∇˒ˑˇ = ͸͸ͳ,͹ − ͸ͷͺ = ͵,͹ ˏ.                                           ሺͶ.ͺ͵ሻ 
 

4.4.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɣ ɧɚɝɪɭɡɨɤ ɢ 

ɜɨɡɞɟɣɫɬɜɢɣ: 
 ܹ˅ ˊ˅ˑ˔ː. = ʜܪ ∙ ˇˑ˒ܤ ∙ ʑߛ = ͵,ͷ ∙ ͵ͺ ∙ ͳͲ = ͳ͵͵Ͳ ˍʜ,                                        ሺͶ.ͺͶሻ 

 
ɝɞɟ     ܪʜ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ; ܤ˒ˑˇ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ. 

 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɣ ɧɚɝɪɭɡɨɤ ɢ 

ɜɨɡɞɟɣɫɬɜɢɣ: 
 ܹ˅ ˊ˅˒ˑ˅. = ′ʜܪ ∙ ˇˑ˒ܤ ∙ ʑߛ = ͵,͹ ∙ ͵ͺ ∙ ͳͲ= ͳͶͲ͸ ˍʜ,                                        ሺͶ.ͺͷሻ 
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ɝɞɟ     ܪʜ′  – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ; ܤ˒ˑˇ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ. 
 

4.4.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ: 
ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ͹ͳͲ − ͸͸ͳ,ͷ = Ͷͺ,ͷ ˏ.                                       ሺͶ.ͺ͸ሻ 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɋɇɢɉɚ 2.06.06-85 «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ»: 
௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ Ͷͺ,ͷ = ͳͻ,Ͷ ˏ,                                                              ሺͶ.ͺ͹ሻ 
ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ Ͷͺ,ͷ = ͻ,͹ ˏ,                                                                ሺͶ.ͺͺሻ 

 ˗ܹˑ ˔ː. = ܵˠ˒ ∙ ʑߛ = ͵ͻʹ ∙ ͳͲ = ͵ͻʹͲ ˍʜ.                                                         ሺͶ.ͺͻሻ 
 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ: 

′ௗܪ  = ∇ʣʞʢ − ∇ʜʐ௠𝑖௡ = ͹ͳʹ − ͸͸ͳ,ͷ = ͷͲ,ͷ ˏ.                                       ሺͶ.ͻͲሻ 
′௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͷͲ,ͷ = ʹͲ,ʹ ˏ.                                                              ሺͶ.ͻͳሻ 

′ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ͷͲ,ͷ = ͳͲ,ͳ ˏ.                                                              ሺͶ.ͻʹሻ 
 ˗ܹ˒ ˑ˅. = ܵˠ˒ ∙ ʑߛ = ͶͲ͵,ͷ ∙ ͳͲ = ͶͲ͵ͷ ˍʜ.                                                      ሺͶ.ͻ͵ሻ 

 
4.4.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − ߮ːʹቁ,                                                                              ሺͶ.ͻͶሻ 

 
ɝɞɟ     ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ ሺℎː = ʹ ˏሻ; ߮ː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, ߮ː = ʹͲ; 

ː݌  = ͳͲ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ − ʹͲʹ) = ͻ,ͺ ˍʜ/ˏଶ.                                                      ሺͶ.ͻͷሻ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1ɩ.ɦ. 
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ːܧ  = ˓ː ∙ ℎːʹ = ͻ,ͺ ∙ ʹʹ = ͻ,ͺ ˍʜ.                                                                        ሺͶ.ͻ͸ሻ 

Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ: 
ଵ݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − ߮ˆ˓ʹ ቁ − ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ − ߮ˆ˓ʹ ቁ,                                 ሺͶ.ͻ͹ሻ 

ଵ݌  = ͳͲ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ − ͵͹ʹ) − ʹ ∙ ͳͳͲ ∙ ݃ݐ (Ͷͷ − ͵͹ʹ) = −ͳͲͷ ˍʜ/ˏଶ. 
 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓, ɝɞɟ ɞɟɣɫɬɜɭɟɬ ɜɟɫ 

ɧɚɧɨɫɨɜ ɢ ɜɟɫ ɝɪɭɧɬɚ, ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ: 
ଶ݌  = ሺːߛ ∙ ℎː + γˆ˓ ∙ ℎˆ˓ሻ ∙ ଶ݃ݐ ቀͶͷ − ߮ˆ˓ʹ ቁ − ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ − ߮ˆ˓ʹ ቁ,         ሺͶ.ͻͺሻ 

ଶ݌  = ሺͳͲ ∙ ʹ + ͳͺ,Ͳͷ ∙ ʹሻ ∙ ଶ݃ݐ (Ͷͷ − ͵͹ʹ) − ʹ ∙ ͳͳͲ ∙ (Ͷͷ − ͵͹ʹ) = = −ͻ͸ ˍʜ/ˏଶ,  
 ˆˇˈ     c – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ, ɪɚɜɧɨɟ 110 ɤɉɚ; γˆ˓ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 γˆ˓ = γˆ˓˔˖˘ − ሺͳ − nሻ ∙ γ˅ = ʹͺ − ሺͳ − Ͳ,ͲͲͷሻ ∙ ͳͲ = ͳͺ,Ͳͷ ˍʜ/ˏଷ,       ሺͶ.ͻͻሻ 
 
ɝɞɟ     n – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɞɥɹ ɝɪɚɧɢɬɚ n = Ͳ,ͲͲͷ; 
 

ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɝɨ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 
ɩɨɝɨɧɧɵɣ ɦɟɬɪ: 

 ʔ˃ = ଵ݌ + ʹଶ݌ = −ͳͲͷ − ͻ͸ʹ = −ͳͲͳ ˍʜ                                                      ሺͶ.ͳͲͲሻ 

 
Ɍɚɤ ɤɚɤ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨ, ɬɨ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɨɬɫɭɬɫɬɜɭɟɬ. 
 

ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
˓ˆ݌  = ߛ̂ ˓ ∙ ℎˆ˓ ∙ ଶ݃ݐ ቀͶͷ + ߮ˆ˓ʹ ቁ + ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ + ߮ˆ˓ʹ ቁ,                           ሺͶ.ͳͲͳሻ 

˓ˆ݌  = ͳͺ,Ͳͷ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ + ͵͹ʹ) + ʹ ∙ ͳͳͲ ∙ ݃ݐ (Ͷͷ + ͵͹ʹ) = ͷͺ͸. 
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˔˃˒ܧ  = ˓ˆ݌ ∙ ℎˆ˓ʹ = ͷͺ͸ ∙ ʹʹ = ͷͺ͸ ˍʜ.                                                             ሺͶ.ͳͲʹሻ 

 
4.4.6 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎːˑ˔ː. = ͳʹ ∙ ߛ˅ ∙ ℎଵ% ∙ ቆλୢߨ + ℎ଴ʹቇ,                                                                     ሺͶ.ͳͲ͵ሻ 

 
ɝɞɟ    ℎଵ% – ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ℎଵ% = Ͳ,͹͹ ˏ; λୢ – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ, λୢ = ͸,͹͸ ˏ. 

 ܹ˅ ˑˎːˑ˔ː. = ͳʹ ∙ ͳͲ ∙ Ͳ,͹͹ ∙ (͸,͹͸ߨ + Ͳ,ʹͺʹ ) = ͺ,ͺʹ ˍʜ/ˏ. 
 ℎ଴ = ߨ ∙ ℎଵ%ଶλୢ = ߨ ∙ Ͳ,͹͹ଶ͸,͹͸ = Ͳ,ʹͺ ˏ,                                                              ሺͶ.ͳͲͶሻ 

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎːˑ˔ː. ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
௖ݕ  = λୢʹߨ − ͵ͅ ∙ ℎଵ% = ͸,͹͸ʹߨ − ͵ͅ ∙ Ͳ,͹͹ = Ͳ,͹ͻ ˏ.                                           ሺͶ.ͳͲͷሻ 

 
4.4.7 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ – ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː˒ˑ˅. = ͳʹ ∙ ߛ˅ ∙ ℎଵ%′ ∙ ቆλୢߨ + ℎ଴′ʹ ቇ,                                                                    ሺͶ.ͳͲ͸ሻ 

 
ɝɞɟ    ℎଵ%′  – ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ℎଵ%′ = Ͳ,͹͹ ˏ; λୢ – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ, λୢ = ͸,͹͸ ˏ. 

 ܹ˅ ˑˎː˒ˑ˅. = ͳʹ ∙ ͳͲ ∙ Ͳ,͹͹ ∙ (͸,͹͸ߨ + Ͳ,ʹͺʹ ) = ͺ,ͺʹ ˍʜˏ. 
 ℎ଴′ = ߨ ∙ ℎଵ%′ ଶλୢ = ߨ ∙ Ͳ,͹͹ଶ͸,͹͸ = Ͳ,ʹͺ ˏ,                                                              ሺͶ.ͳͲ͹ሻ 
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ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː˒ˑ˅. ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
′௖ݕ  = λୢʹߨ − ͵ͅ ∙ ℎଵ% = ͸,͹͸ʹߨ − ͵ͅ ∙ Ͳ,͹͹ = Ͳ,͹ͻ ˏ.                                          ሺͶ.ͳͲͺሻ 

 
4.5 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ 

 
4.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 

 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɜ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɫɠɢɦɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨ ɡɧɚɤɨɦ «–», ɚ ɪɚɫɬɹɝɢɜɚɸɳɚɹ ɫɨ ɡɧɚɤɨɦ «+».  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 4.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD. 

 
Ɍɚɛɥɢɰɚ 4.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɢ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ 
ɋɢɥɚ ߛ௙, 

ɤɇ 
ɉɥɟɱɨ, ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ ʑܶʐ 1  13520 13520 17,35 234572 ʜܶʐ 1  61,25 61,25 1,17 -71,7 0,95 ˎ˒ܩ  14647 13915 6,91 -96150,2 0,95 ˄ܩ  12569 11941 8,19 -97793,1 ܹ˅ ˊ˅ˑ˔ː. 1  1330 1330 0 0 ˗ܹˑ ˔ː. 1  3920 3920 9,62 37710,4 ʔː 1,2  9,8 11,8 2,67 31,4 ʔ˒˃˔ 0,8  586 469 0,67 -314,1 ܹ˅ ˑˎːˑ˔ː. 1  8,8 8,82 50,28 443,0 0,9 ˊݍ  10 9 21,5 -193,5 

 ∑ ܰ = ˎ˒ܩ + ˄ܩ + ˊݍ − ܹ˅ ˊ˅ˑ˔ː. − ˗ܹˑ ˔ː.                                                        ሺͶ.ͳͲͻሻ 

 ∑ ܰ = ʹͲ͸ͳͶ ˍʜ ∙ ˏ 
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∑ ܯ = ͹ͺʹ͵Ͷ ˍʜ ∙ ˏ 

 
Ⱦɚɥɟɟ ɫɱɢɬɚɟɦ ɤɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ. 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௨ = − ˒ܤܰ + ͸ ∑ ˒ଶܤܯ = − ʹͲ͸ͳͶ͵ͺ + ͸ ∙ ͹ͺʹ͵Ͷ͵ͺଶ = −ʹͳ͹,Ͷ ˍʞ˃,                 ሺͶ.ͳͳͲሻ 

 
ɝɞɟ ∑  .ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ – ˒ܤ ;ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ – ܯ
 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ,                                                               ሺͶ.ͳͳͳሻ 
 𝜎௫௨ = −ʹͳ͹,Ͷ ∙ Ͳଶ − ͳͲ ∙ ͷʹ ∙ ሺͳ − Ͳଶሻ = −ͷʹͲ ˍʞ˃,      
 

ɝɞɟ ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௨ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ȼȻ, ɦ; ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɤɇ/ɦ3. 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 ߬௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = ሺͳͲ ∙ ͷʹ − ʹͳ͹,Ͷሻ ∙ Ͳ = Ͳ ˍʞ˃.                ሺͶ.ͳͳʹሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ ,                                                               ሺͶ.ͳͳ͵ሻ 
 𝜎ଵ௨ = −ʹͳ͹,Ͷ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ ͷʹ ∙ Ͳଶ = −ʹͳ͹,Ͷ ˍʞ˃.   
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎З௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͷʹ = −ͷʹͲ ˍʞ˃.                                                    ሺͶ.ͳͳͶሻ 
 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௧ = − ˒ܤܰ − ͸ ∑ ˒ଶܤܯ = − ʹͲ͸ͳͶ͵ͺ − ͸ ∙ ͹ͺʹ͵Ͷ͵ͺଶ = −ͺ͸͹,͸ ˍʞ˃,                 ሺͶ.ͳͳͷሻ 

 
ɝɞɟ ∑  ;ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ – ܯ
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 .ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ; ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ – ˒ܤ
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ሺͳ − ݉௧ଶሻ,                                                                    ሺͶ.ͳͳ͸ሻ 
 𝜎௫௧ = −ͺ͸͹,͸ ∙ Ͳ,͸͹ଶ − ͳͲ ∙ ͵,ͷ ∙ ሺͳ − Ͳ,͸͹ଶሻ = −ͶͲͺ,͹ ˍʞ˃,  
 

ɝɞɟ ݉௧ – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௧  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɇȻ, ɦ; ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɤɇ/ɦ3. 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 ߬௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧൯ ∙ ݉௧,                                                                             ሺͶ.ͳͳ͹ሻ 
 ߬௫௬௧ = −(ͳͲ ∙ ͵,ͷ + ሺ−ͺ͸͹,͸ሻ൯ ∙ Ͳ,͸͹ = ͷͷ͹,ͺ ˍʞ˃. 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎З௧ = 𝜎௬௧ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ,                                                                    ሺͶ.ͳͳͺሻ 
 𝜎З௧ = −ͺ͸͹,͹ ∙ ሺͳ + Ͳ,͸͹ଶሻ + ͳͲ ∙ ͵,ͷ ∙ Ͳ,͸͹ଶ = −ͳʹͶͳ ˍʞ˃.  

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͵,ͷ = −͵ͷ ˍʞ˃.                                                       ሺͶ.ͳͳͻሻ 
 

Ɍɚɛɥɢɰɚ 4.4 - Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɩɪɹɠɟɧɢɟ ɇɚɩɨɪɧɚɹ 

ɝɪɚɧɶ 
ɇɢɡɨɜɚɹ 

ɝɪɚɧɶ 𝜎௬ −ʹͳ͹,Ͷ −ͺ͸͹,͸ 𝜎௫ −ͷʹͲ −ͶͲͺ,͹ ߬௫௬ Ͳ ͷͷ͹,ͺ 𝜎ଵ −ʹͳ͹,Ͷ −͵ͷ 𝜎ଷ −ͷʹͲ −ͳʹͶͳ 
 
4.5.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟё ɨɫɧɨɜɚɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ 

ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ 
 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɪɚɫɱɟɬɨɜ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
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1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ   ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ߛ ∙ ܴ௕ ,                                                                                     ሺͶ.ͳʹͲሻ 

 
ɝɞɟ ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  ߛ௟௖ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ 
ɫɥɭɱɚɹ; ߛ௖ௗ = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ. 

 ܴ௕ ൒ ௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ௠௔௫|ߛ௖ = ͳ,ʹͷ ∙ Ͳ,ͻ ∙ ͳʹͶͳͳ = ͳ͵ͻ͸,ͳ ˍʜ/ˏଶ.                ሺͶ.ͳʹͳሻ 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬ.ɤ.: 
 ͳ͵ͻ͸,ͳ ˍʜ/ˏଶ ൑ ʹͺͲͲ ˍʜ/ˏଶ  
  
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ5 

ɫ ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲ ˍʜ/ˏଶ, ɤɨɬɨɪɵɣ 
ɧɟɨɛɯɨɞɢɦɨ ɭɥɨɠɢɬɶ ɜ ɡɨɧɟ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɫɠɢɦɚɸɳɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ.  

 
2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 

 𝜎௬௨ < Ͳ                                                                                                                    ሺͶ.ͳʹʹሻ  
 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 𝜎௬௨ = −ʹͳ͹,Ͷ ˍʞ˃, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 

 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨,                                                                                         ሺͶ.ͳʹ͵ሻܪ
 |−ʹͳ͹,Ͷ | ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͷʹ  

 
ɬ.ɟ. ʹͳ͹,Ͷ ˍʜ/ˏଶ ൒ ͳ͵Ͳ ˍʜ/ˏଶ.  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
4.5.3 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 

ɧɚɝɪɭɡɨɤ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
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ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ:  
 ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒ ௡ߛ ,                                                                                                          ሺͶ.ͳʹͶሻ 

 
ɝɞɟ ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ 
ɫɥɭɱɚɹ; ߛ௖ௗ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ. 

 ܴ = ˄ܩ) + ˎ˒ܩ − ܹ˅ ˊ˅ − ˗ܹ + ൯ˊݍ ∙ ߮݃ݐ + ʔ˒˃˔ ∙ ௖ߛ ′ + ܿ ∙ ɩܤ = = ሺͳͳͻͶͳ + ͳ͵ͻͳͷ − ͳ͵͵Ͳ − ͵ͻʹͲ + ͻሻ ∙ Ͳ,͹ͷ + Ͷ͸ͻ ∙ Ͳ,͹ + ͳͳͲ ∙ ͵ͺ = = ͳͻͻ͸ͻ,                                                                                                               ሺͶ.ͳʹͷሻ 
 
ɝɞɟ ߮݃ݐ – ɬɚɧɝɟɧɫ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɪɚɧɢɬɚ 0,75; ܿ – ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ, 110 ɤɇ/ɦ2; ܤɩ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 38 ɦ. 

 
ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
 F = ɜܶɛ − ɧܶɛ + ɜܹɨɥɧ +   ɧ,                                                                               ሺͶ.ͳʹ͸ሻܧ
 F = ͳ͵ͷʹͲ − ͸ͳ,ʹͷ + ͺ,ͺ + ͳͳ,ͺ = ͳ͵Ͷ͹ͻ ɤɇ/ɦଶ. 
 ͳͻͻ͸ͻ ∙ Ͳ,ͻͷͳ͵Ͷ͹ͻ ∙ ͳ ൒ ͳ,ʹͷ, 

 ͳ,Ͷ > ͳ,ʹͷ, ɩɨɷɬɨɦɭ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
4.6 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ 

 
4.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ 

 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɡɭɥɶɬɚɬɟ 



70 
 

ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɜ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɫɠɢɦɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨ ɡɧɚɤɨɦ «–», ɚ ɪɚɫɬɹɝɢɜɚɸɳɚɹ ɫɨ ɡɧɚɤɨɦ «+».  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 4.5, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD. 

 
Ɍɚɛɥɢɰɚ 4.5 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɢ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ 
ɋɢɥɚ ߛ௙, 

ɤɇ 
ɉɥɟɱɨ, ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ ʑܶʐ′  1  14580 14580 17,2 262440 ʜܶʐ′  1  68,45 68,45 1,23 −ͺͶ,ʹ 0,95 ˎ˒ܩ  14647 13915 6,91 −ͻ͸ͳͷͲ,ʹ 0,95 ˄ܩ  12569 11941 8,19 −ͻ͹͹ͻ͵,ͳ ܹ˅ ˊ˅˒ˑ˅. 1  1406 1406 0 0,0 ˗ܹ˒ ˑ˅. 1  4035 4035 9,66 38978,1 ʔː 1,2  9,8 11,8 2,67 31,4 ʔ˒˃˔ 0,8  586 469 0,67 −͵ͳͶ,ͳ ܹ˅ ˑˎː.˒ˑ˅.  1  8,82 8,82 50,28 443,5 0,9 ˊݍ  10 9 21,5 −ͳͻ͵,ͷ 

 ∑ ܰ = ˎ˒ܩ + ˄ܩ + ˊݍ − ܹ˅ ˊ˅˒ˑ˅. − ˗ܹ˒ ˑ˅.                                                       ሺͶ.ͳʹ͹ሻ 

 ∑ ܰ = ʹͲͶʹ͵ ˍʜ ∙ ˏ 

 ∑ ܯ = ͻͷ͸ͻͶ ˍʜ ∙ ˏ 

 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௨′ = − ˒ܤܰ + ͸ ∑ ˒ଶܤܯ = − ʹͲͶʹ͵͵ͺ + ͸ ∙ ͻͷ͸ͻͶ͵ͺଶ = −ͳ͵ͻ,ͺ ˍʞ˃,                ሺͶ.ͳʹͺሻ 

 
ɝɞɟ ∑  .ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ – ˒ܤ ;ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ – ܯ
 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
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𝜎௫௨′ = 𝜎௬௨′ ∙ ݉௨ଶ − ௪ߛ ∙ ′ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ                                                            ሺͶ.ͳʹͻሻ 
 𝜎௫௨′ = −ͳ͵ͻ,ͺ ∙ Ͳଶ − ͳͲ ∙ ͷͶ ∙ ሺͳ − Ͳଶሻ = −ͷͶͲ ˍʞ˃, 

 
ɝɞɟ ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௨′ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɩɪɢ Ɏɉɍ, ɦ; ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɤɇ/ɦ3. 

 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 ߬௫௬௨′ = ௪ߛ) ∙ ′ௗ௨ܪ + 𝜎௬௨′൯ ∙ ݉௨ = ሺͳͲ ∙ ͷͶ − ͳ͵ͻ,ͺሻ ∙ Ͳ = Ͳ ˍʞ˃.              ሺͶ.ͳ͵Ͳሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௨′ = 𝜎௬௨′ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ′ௗ௨ܪ ∙ ݉௨ଶ ,                                                           ሺͶ.ͳ͵ͳሻ 
 𝜎ଵ௨′ = −ͳ͵ͻ,ͺ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ ͷͶ ∙ Ͳଶ = −ͳ͵ͻ,ͺ ˍʞ˃.  

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎З௨ = ௪ߛ− ∙ ′ௗ௨ܪ = −ͳͲ ∙ ͷͶ = −ͷͶͲ ˍʞ˃.                                                   ሺͶ.ͳ͵ʹሻ 
 
Ⱦɚɥɟɟ ɫɱɢɬɚɟɦ ɤɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ. 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௧′ = − ˒ܤܰ − ͸ ∑ ˒ଶܤܯ = − ʹͲͶʹ͵͵ͺ − ͸ ∙ ͻͷ͸ͻͶ͵ͺଶ = −ͻ͵ͷ,ͳ ˍʞ˃,                ሺͶ.ͳ͵͵ሻ 

 
ɝɞɟ ∑  .ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ; ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ – ˒ܤ ;ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ – ܯ

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௧′ = 𝜎௬௧′ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧′ሺͳܪ − ݉௧ଶሻ,                                                                ሺͶ.ͳ͵Ͷሻ 
 𝜎௫௧′ = −ͻ͵ͷ,ͳ ∙ Ͳ,͸͹ଶ − ͳͲ ∙ ͵,͹ ∙ ሺͳ − Ͳ,͸͹ଶሻ = −ͶͶͲ,ͳ ˍʞ˃,  

 
ɝɞɟ ݉௧ – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௧′ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɇȻ, ɦ; ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɤɇ/ɦ3. 

 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
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 ߬௫௬௧′ = ௪ߛ)− ∙ ′ௗ௧ܪ + 𝜎௬௧′൯ ∙ ݉௧,                                                                          ሺͶ.ͳ͵ͷሻ 
 ߬௫௬௧′ = −(ͳͲ ∙ ͵,͹ + ሺ−ͻ͵ͷ,ͳሻ൯ ∙ Ͳ,͸͹ = ͸Ͳͳ,͹ ˍʞ˃. 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎З௧′ = 𝜎௬௧′ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ′ௗ௧ܪ ∙ ݉௧ଶ,                                                                ሺͶ.ͳ͵͸ሻ             𝜎З௧′ = −ͻ͵ͷ,ͳ ∙ ሺͳ + Ͳ,͸͹ଶሻ + ͳͲ ∙ ͵,͹ ∙ Ͳ,͸͹ଶ = −ͳ͵͵ͺ ˍʞ˃.   
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௧′ = ௪ߛ− ∙ ′ௗ௧ܪ = −ͳͲ ∙ ͵,͹ = −͵͹ ˍʞ˃.                                                     ሺͶ.ͳ͵͹ሻ 
 
Ɍɚɛɥɢɰɚ 4.6 - Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɩɪɹɠɟɧɢɟ ɇɚɩɨɪɧɚɹ 

ɝɪɚɧɶ 
ɇɢɡɨɜɚɹ 

ɝɪɚɧɶ 𝜎௬′  −ͳ͵ͻ,ͺ −ͻ͵ͷ,ͳ 𝜎௫′  −ͷͶͲ −ͶͶͲ,ͳ ߬௫௬′  Ͳ ͸Ͳͳ,͹ 𝜎ଵ′ −ͳ͵ͻ,ͺ −͵͹ 𝜎ଷ′  −ͷͶͲ −ͳ͵͵ͺ 
 

4.6.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟё ɨɫɧɨɜɚɧɢɹ ɩɪɢ ɨɫɨɛɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ 
 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɪɚɫɱɟɬɨɜ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ. 

 
1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 

௡ߛ   ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ߛ ∙ ܴ௕ ,                                                                                     ሺͶ.ͳ͵ͺሻ 
 

ɝɞɟ ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  ߛ௟௖ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ 
ɫɥɭɱɚɹ; ߛ௖ௗ = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ. 
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ܴ௕ ൒ ௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ௠௔௫|ߛ௖ = ͳ,ʹͷ ∙ Ͳ,ͻ ∙ ͳ͵͵ͺͳ = ͳͷͲͷ,ͷ ˍʜ/ˏଶ.                ሺͶ.ͳ͵ͻሻ 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬ.ɤ.: 
 ͳͷͲͷ,ͷ ˍʜ/ˏଶ ൑ ʹͺͲͲ ˍʜ/ˏଶ  
 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ5 

ɫ ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲ ˍʜ/ˏଶ, ɤɨɬɨɪɵɣ 
ɧɟɨɛɯɨɞɢɦɨ ɭɥɨɠɢɬɶ ɜ ɡɨɧɟ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɫɠɢɦɚɸɳɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ.  

 
2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 

 𝜎௬௨′ < Ͳ                                                                                                                   ሺͶ.ͳͶͲሻ 
 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 𝜎௬௨ = −ͳ͵ͻ,ͺ ˍʞ˃, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 

 |𝜎௬௨′| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨′                                                                                        ሺͶ.ͳͶͳሻܪ
 |−ͳ͵ͻ,ͺ| ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͷͶ 

 
ɬ.ɟ. ͳ͵ͻ,ͺˍʜ/ˏଶ ൒ ͳ͵ͷ ˍʜ/ˏଶ.   

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
4.6.3 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ:  
 ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒ ௡ߛ ,                                                                                                          ሺͶ.ͳͶʹሻ 

 
ɝɞɟ ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ 
ɫɥɭɱɚɹ; 
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௖ௗߛ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ. 

 ܴ = ˄ܩ) + ˎ˒ܩ − ܹ˅ ˊ˅˒ˑ˅. − ˗ܹ˒ ˑ˅. + ൯ˊݍ ∙ ߮݃ݐ + ʔ˒˃˔ ∙ ′௖ߛ + ܿ ∙  ɩ,           ሺͶ.ͳͶ͵ሻܤ
 
ɝɞɟ ߮݃ݐ – ɬɚɧɝɟɧɫ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɪɚɧɢɬɚ 0,75; ܿ – ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ, 110 ɤɇ/ɦ2; ܤɩ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 38ɦ. 

 ܴ = ሺͳͳͻͶͳ + ͳ͵ͻͳͷ − ͳͶͲ͸ − ͶͲ͵ͷ + ͻሻ ∙ Ͳ,͹ͷ + ͳͳͲ ∙ ͵ͺ = ͳͻͺʹ͸ 
 
ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
 F = ʑܶʐ′ − ʜܶʐ′ + ܹ˅ ˑˎː˒ˑ˅. +  ː                                                                             ሺͶ.ͳͶͶሻܧ
 F = ͳͶͷͺͲ − ͸ͺ,Ͷͷ + ͺ,ͺ + ͳͳ,ͺ = ͳͶͷ͵ʹ ˍʜ/ˏଶ.     

 ͳͻͺʹ͸ ∙ Ͳ,ͻͷͳͶͷ͵ʹ ∙ ͳ ൒ ͳ,ʹͷ   
 ͳ,͵ > ͳ,ʹͷ, ɩɨɷɬɨɦɭ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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5 ɗɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɚ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 
 

ȼɵɞɟɥɹɸɬ ɬɪɢ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ, ɨɬɧɨɫɹɳɢɯɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ 
ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ, 
ɨɫɧɨɜɧɨɣ ɢ ɡɚɤɥɸɱɢɬɟɥɶɧɵɣ.  

ɉɟɪɜɵɣ ɩɟɪɢɨɞ — ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ. Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ 
ɩɟɪɢɨɞɚ — ɩɨɞɝɨɬɨɜɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɤ ɜɟɞɟɧɢɸ ɪɚɛɨɬ ɩɨ ɨɫɧɨɜɧɵɦ 
ɫɨɨɪɭɠɟɧɢɹɦ.  

ȼɬɨɪɨɣ ɩɟɪɢɨɞ — ɨɫɧɨɜɧɨɣ. Ƚɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɷɬɨɝɨ ɩɟɪɢɨɞɚ ɹɜɥɹɟɬɫɹ  
ɜɨɡɜɟɞɟɧɢɟ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɨɛɴɟɦɟ, ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɩɭɫɤɚ ɨɛɴɟɤɬɚ ɧɚ 
ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ. 

Ɍɪɟɬɢɣ ɩɟɪɢɨɞ — ɡɚɤɥɸɱɢɬɟɥɶɧɵɣ. Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɷɬɨɝɨ ɩɟɪɢɨɞɚ — 
ɩɨɞɝɨɬɨɜɤɚ ɢ ɫɞɚɱɚ ɨɛɴɟɤɬɚ ɜ ɩɨɫɬɨɹɧɧɭɸ ɩɪɨɦɵɲɥɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. ȼ 
ɷɬɨɬ ɩɟɪɢɨɞ ɡɚɤɚɧɱɢɜɚɸɬɫɹ ɜɫɟ ɪɚɛɨɬɵ ɩɨ ɨɛɴɟɤɬɭ, ɧɟ ɜɤɥɸɱɟɧɧɵɟ ɜɨ ɜɬɨɪɨɣ 
ɩɟɪɢɨɞ ɤ ɦɨɦɟɧɬɭ ɩɭɫɤɚ ɨɛɴɟɤɬɚ ɜɨ ɜɪɟɦɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ.  

Ɉɛɳɭɸ ɡɚɞɚɱɭ ɤɚɠɞɨɝɨ ɩɟɪɢɨɞɚ ɪɚɡɛɢɜɚɟɦ ɧɚ ɪɹɞ ɛɨɥɟɟ ɱɚɫɬɧɵɯ ɡɚɞɚɱ ɢ 
ɜɵɞɟɥɹɟɦ ɜɧɭɬɪɢ ɤɚɠɞɨɝɨ ɩɟɪɢɨɞɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɬɚɩɵ. ȼ ɨɫɧɨɜɧɨɦ 
ɩɟɪɢɨɞɟ ɞɥɹ ɪɟɱɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜɵɞɟɥɹɟɦ ɦɢɧɢɦɭɦ ɩɹɬɶ 
ɷɬɚɩɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɱɟɪɟɞɧɨɫɬɶɸ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɫ ɭɱɟɬɨɦ ɩɪɨɩɭɫɤɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

I ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɢɥɢ 
ɫɬɟɫɧɟɧɢɹ ɪɭɫɥɚ; 

II  ɷɬɚɩ – ɩɟɪɟɤɪɵɬɢɟ ɢɥɢ ɫɬɟɫɧɟɧɢɟ ɪɭɫɥɚ; 
III  ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ 

ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
IV ɷɬɚɩ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɨɤ ɩɭɫɤɚ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ; 

V ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɩɪɨɟɤɬɧɵɯ 
ɨɬɦɟɬɨɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ. 

 
5.1 I ɷɬɚɩ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ 

ɞɥɹ ɫɬɟɫɧɟɧɢɹ ɪɭɫɥɚ 
 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ Ƚɗɋ ɫ ɪɭɫɥɨɜɨɣ 

ɤɨɦɩɨɧɨɜɤɨɣ ɜɵɩɨɥɧɹɟɦ ɫɨ ɫɬɟɫɧɟɧɢɟɦ ɪɭɫɥɚ. 
ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɧɚɱɢɧɚɟɦ ɫ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ. 
ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɫɬɟɫɧɟɧɧɨɦɭ ɪɭɫɥɭ ɪɟɤɢ ɫɨ ɫɬɨɪɨɧɵ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ. 
ɉɟɪɟɤɪɵɜɚɟɦ 55% ɲɢɪɢɧɵ ɪɭɫɥɚ ɢ ɫɬɪɨɢɦ ɜ ɤɨɬɥɨɜɚɧɟ I ɨɱɟɪɟɞɢ ɱɚɫɬɶ 

ɝɥɭɯɨɣ ɩɥɨɬɢɧɵ.  
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ, ɬɪɟɛɭɟɬɫɹ ɜɨɡɜɟɫɬɢ ɩɟɪɟɦɵɱɤɢ, ɨɛɪɚɡɭɸɳɢɟ 
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ɥɟɜɨɛɟɪɟɠɧɵɣ ɤɨɬɥɨɜɚɧ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ. 
Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ I ɷɬɚɩɚ (ɤɨɬɥɨɜɚɧ I ɨɱɟɪɟɞɢ): 
1) ȼɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ I ɨɱɟɪɟɞɢ 
2) Ɉɬɤɚɱɤɚ ɜɨɞɵ ɢ ɜɨɞɨɩɨɧɢɠɟɧɢɟ ɜ ɤɨɬɥɨɜɚɧɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
3) ȼɵɟɦɤɚ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɫ ɜɪɟɡɤɨɣ ɜ ɫɤɚɥɭ ɥɟɜɨɝɨ ɛɟɪɟɝɚ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ȻȼɊ; 
4) ȼɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ  ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ II  ɨɱɟɪɟɞɢ 
5) Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɬɟɥɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ, ɩɨɞɜɨɞɹɳɟɝɨ ɤɚɧɚɥɚ, 

ɝɥɭɯɨɣ ɥɟɜɨɛɟɪɟɠɧɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ ɦɟɠɞɭ ɜɨɞɨɥɢɜɧɨɣ 
ɢ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɹɦɢ, ɥɟɜɨɛɟɪɟɠɧɨɣ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɤɢ; 

6) Ɇɨɧɬɚɠ ɡɚɬɜɨɪɨɜ ɞɥɹ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚ ɷɬɨɦ ɷɬɚɩɟ 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
 

5.1.1 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɫ ɭɱɟɬɨɦ 
ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ 
 

Ɍɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ..ɉɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɪɟɦɟɧɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɪɚɫɱɟɬɧɵɟ 
ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɢɫɯɨɞɹ ɢɡ ɟɠɟɝɨɞɧɨɣ 
ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɟɜɵɲɟɧɢɹ (ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ), ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɢ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɣ (ɞɥɹ ɩɟɪɟɦɵɱɟɤ IVɤɥɚɫɫɚ ɩɪɢ ɫɪɨɤɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨ 10 ɥɟɬ – 10%) Q10% = 116,3 ɦ3/ɫ, ɍȼொଵ଴% = ͸͸͵,Ͷͺ ɦ 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɪɭɫɥɟ Vɫɠ: 
 ܸ̝ˉ =  ܳଵ଴%𝜔˔ˉ = ͳͳ͸,͵ʹ͵ͺ,ͳͷ =  Ͳ,Ͷͻ ˏ̝,                                                                        ሺͷ.ͳሻ 

 

ɝɞɟ    𝜔˔ˉ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɠɚɬɨɝɨ ɪɭɫɥɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝜔˔ˉ = ˉ˔ܤ ∙ ℎ˔ˉ = Ͷ͵,͵ ∙ ͷ,ͷ = ʹ͵ͺ,ͳͷ ˏଶ                                                        ሺͷ.ʹሻ 

 
ɒɢɪɢɧɚ ɫɠɚɬɨɝɨ ɫɟɱɟɧɢɹ: 
ˉ˔ܤ  = Ͳ,Ͷͷ ∙ ଴ܤ = Ͳ,Ͷͷ ∙ ͻ͸,ʹ = Ͷ͵,͵ ˏ,                                                            ሺͷ.͵ሻ 
 

ɝɞɟ     ܤ଴ – ɲɢɪɢɧɚ ɪɭɫɥɚ ɪɟɤɢ, ܤ଴ = ͻ͸,ʹ ɦ. 
 ℎ˔ˉ = ʢʑொଵ଴% − ∇ʓʜʏ = ͸͸ͷ,ͷ − ͸͸Ͳ = ͷ,ͷ ˏ  
 
Ⱦɨɩɭɫɬɢɦɚɹ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɝɪɭɧɬɨɜ ɪɭɫɥɚ ɪɟɤɢ (ɝɪɚɧɢɬɨɝɧɟɣɫɵ) 

ɫɨɫɬɚɜɥɹɟɬ 20 ɦ/ɫ, ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɭɸ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɡɦɵɜɚ ɪɭɫɥɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ. 

ɉɪɢ ɫɠɚɬɢɢ ɪɭɫɥɚ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ ɨɛɪɚɡɭɟɬɫɹ ɩɨɞɩɨɪ, ɚ 
ɦɟɠɞɭ ȼɉ ɢ ɇɉ ɨɛɪɚɡɭɟɬɫɹ ɩɟɪɟɩɚɞ Z. 
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 ܼ =  ܸ̝ˉʹ߮ଶ݃  −  ଴ܸʹ݃ =  Ͳ,Ͷͻʹ ∙ Ͳ,ͺଶ ∙ ͻ,ͺͳ  −  Ͳ,ʹʹʹ ∙ ͻ,ͺͳ  =  Ͳ,Ͳͳͳ ˏ,                       ሺͷ.Ͷሻ 

 

ɝɞɟ     ߮ =  Ͳ,ͺ ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ݃ = ͻ,ͺͳ ɦ/ɫ2 – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ 
 
ɋɤɨɪɨɫɬɶ ɪɟɤɢ ଴ܸ: 
 ଴ܸ = ܳଵ଴%𝜔଴ = ͳͳ͸,͵ͷʹͻ,ͳ = Ͳ,ʹʹ ˏ̝.                                                                              ሺͷ.ͷሻ 

 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɪɭɫɥɚ 𝜔଴: 
 𝜔଴ = ଴ܤ ∙ ℎ଴ = ͻ͸,ʹ ∙ ͷ,ͷ = ͷʹͻ,ͳ ˏଶ,                                                               ሺͷ.͸ሻ 
 

ɝɞɟ     ℎ଴ = ʢʑொଵ଴% − ∇ʓʜʏ = ͸͸ͷ,ͷ − ͸͸Ͳ = ͷ,ͷ ˏ.                                              ሺͷ.͹ሻ 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɪɢ Qଵ଴%: 
ʒʑʞሺQଵ଴%ሻߘ  = ʢʑொଵ଴% + ܼ + ݀ = ͸͸ͷ,ͷ + Ͳ,Ͳͳͳ + ͳ,ͳ͹͵ = ͸͸͸,͹ ˏ, ሺͷ.ͺሻ  
 

ɝɞɟ     ℎː – ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɟɬɪɨɜɨɣ ɜɨɥɧɵ ɧɚ ɨɬɤɨɫ ሺℎː = Ͳ,ͲͲ͵ ˏሻ; ∆ℎ – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ 0,77 ɦ; ߙ − ɡɚɩɚɫ 0,4 ɦ; 
  ݀  – ɡɚɩɚɫ ɜɵɫɨɬɵ ɝɪɟɛɧɹ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ݀ = ℎː + ∆h + ߙ = Ͳ,ͲͲ͵ + Ͳ,͹͹ + Ͳ,Ͷ = ͳ,ͳ͹͵ ˏ.                                      ሺͷ.ͻሻ  
 
Ƚɪɟɛɟɧɶ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 1-ɨɣ ɨɱɟɪɟɞɢ: 
ʒʜʞଵˑ˚ሺQଵ଴%ሻߘ  = ʢʑொଵ଴% + ߙ = ͸͸ͷ,ͷ + Ͳ,Ͷ = ͸͸ͷ,ͻ ˏ.                       ሺͷ.ͳͲሻ 
 
5.1.2 ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 2 ɨɱɟɪɟɞɢ ɦɟɬɨɞɨɦ ɞɨɧɧɵɯ 

ɨɬɜɟɪɫɬɢɣ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢɡ 
ɭɫɥɨɜɢɹ ɧɟɪɚɡɦɵɜɚɟɦɨɫɬɢ ɪɭɫɥɚ ɪɟɤɢ. 

 ݊௠𝑖௡ = ܳଵ଴%ܸ̌ ˑ˒ ∙ ℎ˓ ∙ ݈ = ͳͳ͸,͵ʹͲ ∙ ͺ ∙ ͵,Ͷͺ = Ͳ,ʹͳ = ͳ ˑ˕˅ˈ˓˔˕ˋˈ,                       ሺͷ.ͳͳሻ 
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ɝɞɟ     ܸ̌ ˑ˒ −  ɞɨɩɭɫɬɢɦɚɹ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɝɪɭɧɬɨɜ ɪɭɫɥɚ ɪɟɤɢ ɢ ɫɨɫɬɚɜɥɹɟɬ  
20 ɦ/ɫ: ℎ˓ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɧɚ ɩɨɪɨɝɟ ɛɵɫɬɪɨɬɨɤɚ;  ݈ = ͺ ˏ − ˛ˋ˓ˋː˃ ˑ˕˅ˈ˓˔˕ˋˢ , ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜ 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɪɚɜɧɨɣ ɲɢɪɢɧɟ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ.  

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɩɨɪɨɝɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 ʢʑʐ = ʢʜʐொ˒ˈ˓ˈˍ˓˞˕ˋˢ + ܼ௠௔௫                                                                           ሺͷ.ͳʹሻ 
 
ɇɚɡɧɚɱɚɟɦ ɜɪɟɦɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ – ɨɫɟɧɧɹɹ ɦɟɠɟɧɶ 
ɍɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɪɭɫɥɚ: 
 ʢʑʐ(ܳ˒ˈ˓൯ = ͸͸ͳ,͸ͷ + ͳ = ͸͸ʹ,͸ͷ ˏ,                                                            ሺͷ.ͳ͵ሻ 
 

ɝɞɟ    ܳ˒ˈ˓ −ɪɚɫɯɨɞ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɪɭɫɥɚ; ܳ˒ˈ˓ = ͵ʹ ˏଷ/ɫ. 
 
ɋɱɢɬɚɟɦ ɧɚɩɨɪ: 
˒ܪ  = ቆ ܳ˒ˈ˓݉ ∙ ܾ ∙ √ʹ݃ቇଶ ଷ⁄ = ( ͵ʹͲ,͵ ∙ ͺ ∙ √ʹ ∙ ͻ,ͺͳ)మయ = ʹ,ͳ ˏ,                            ሺͷ.ͳͶሻ 

 
ɝɞɟ     ݊ – ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ݈ – ɲɢɪɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɦ ݉ =  Ͳ,͵ − Ͳ,͵ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ 

ɩɨɪɨɝɨɦ. ܾ – ɲɢɪɢɧɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܾ = ݊ ∙ ݈                                                                                                                    ሺͷ.ͳͷሻ 
 
Ɉɬɦɟɬɤɚ ɩɨɥɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
 ∇ʞʓʝ = ʢʑʐ(ܳ˒ˈ˓൯ − ˒ܪ = ͸͸ʹ,͸ͷ − ʹ,ͳ = ͸͸Ͳ,ͷͷ ˏ                             ሺͷ.ͳ͸ሻ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɞɥɹ ɩɪɨɩɭɫɤɚ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ܳ˔˕˓: 
 ∇ʑʓʝ =  ∇ʞʓʝ + ℎˑ˕˅,                                                                                      ሺͷ.ͳ͹ሻ 

 
ɝɞɟ     ∇ʑʓʝ − ɨɬɦɟɬɤɚ ɜɟɪɯɚ ȾɈ; ℎˑ˕˅ − ɜɵɫɨɬɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; 
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ℎˑ˕˅ = ͵ ˏ. 
 ∇ʑʓʝ =  ͸͸Ͳ,ͷͷ + ͵ = ͸͸͵,ͷͷ ˏ. 
Ɍ.ɤ. ߘʑʓʝ = ͸͸͵,ͷͷ < ∇ʑʐ(ܳ˔˕˓൯ = ͸͸ͷ,ͷ −ɨɬɜɟɪɫɬɢɟ ɡɚɬɨɩɥɟɧɧɨɟ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɟɥɢɱɢɧɭ ɩɟɪɟɩɚɞɚ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ ȼȻ ɢ ɇȻ: 
 ܼˇˑ = ܳ˔˕˓ଶߤଶ ∙ 𝜔ʑʝଶ ∙ ʹ݃,                                                                                              ሺͷ.ͳͺሻ 

 
ɝɞɟ     ܥ = ͹ͺ,Ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɒɟɡɢ; ݊௠௔௫ = ʹ − ˍˑˎˋ˚ˈ˔˕˅ˑ ˑ˕˅ˈ˓˔˕ˋˌ ˔˕˓ˑˋ˕ˈˎ˟ːˑˆˑ ˒ˈ˓ˋˑˇ˃ 𝜔଴ − ɫɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 𝜔଴ = ܾ ∙ ℎˑ˕˅ ∙ ݊௠௔௫ = ͺ ∙ ͵ ∙ ʹ = Ͷͺ ˏଶ.                                                         ሺͷ.ͳͻሻ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɞɢɭɫ ɞɥɹ ɡɚɬɨɩɥɟɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 

 ܴ = ݔݓ = ܾ ∙ ℎʹܾ + ʹℎ = ͺ ∙ ͵ʹ ∙ ͺ + ʹ ∙ ͵ = ʹͶʹʹ = ͳ,Ͳͻ ˏ                                         ሺͷ.ʹͲሻ 

 
Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɟɪɟɩɚɞ ɭɪɨɜɧɟɣ: 

ߤ  = ͳͳ + 𝜉˅˘ + ଶ௚𝐿𝐶మோ = ͳͳ + Ͳ,Ͷ + Ͳ,Ͳͺʹ = Ͳ,͸ͺ,                                              ሺͷ.ʹͳሻ 

 
ɝɞɟ     ܮ =  ʹͺ ˏ − ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɣ;  𝜉˅˘ =  Ͳ,Ͷ ˏ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɜɯɨɞɟ.  

 
ȼɟɥɢɱɢɧɚ ɩɟɪɟɩɚɞɚ ɦɟɠɞɭ ȼȻ ɢ ɇȻ: 
 ܼˇˑ = ͳͳ͸,͵ଶͲ,͸ͺଶ ∙ Ͷͺଶ ∙ ʹ ∙ ͻ,ͺͳ = Ͳ,͸ͷ ˏ. 
 
ɍɪɨɜɟɧɶ ȼȻ ɩɪɢ ɩɪɨɩɭɫɤɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ: 
 ʢʑʐሺܳ˔˕˓ሻ =  ʢʜʐ ሺܳ˔˕˓ሻ + ܼ˅ˑ = ͸͸͵,ͷ + Ͳ,͸ͷ = ͸͸Ͷ,ͳͷ ˏ.             ሺͷ.ʹʹሻ 
 
5.1.3 Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɟɪɟɦɵɱɟɤ 2 ɨɱɟɪɟɞɢ. 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 2 ɨɱɟɪɟɞɢ: 
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 ʒʑʞଶˑ˚ = ʢʑʐ ሺܳ˔˕˓ሻ + ݀,                                                                                ሺͷ.ʹ͵ሻ 
 
ɝɞɟ     ݀ − ɡɚɩɚɫ ɜɵɫɨɬɵ ɝɪɟɛɧɹ (ɩɪɢɧɢɦɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɡɧɚɱɟɧɢɸ ɞɥɹ 

ɩɟɪɟɦɵɱɤɢ 1-ɨɣ ɨɱɟɪɟɞɢ); 
 ʒʑʞଶˑ˚ = ͸͸Ͷ,ͳͷ + ͳ,ʹ = ͸͸ͷ,͵ͷ ˏ. 
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 2 ɨɱɟɪɟɞɢ: 
 ʒʜʞଶˑ˚ = ʢʜʐ ሺܳ˔˕˓ሻ + ܽ,                                                                                ሺͷ.ʹͶሻ 
 

ɝɞɟ     ܽ − ɡɚɩɚɫ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɧɫɬɪɭɤɰɢɸ ɩɥɨɬɢɧɵ; ܽ = Ͳ,Ͷ ˏ. 
 ʒʜʞଶˑ˚ = ͸͸͵,ͷ + Ͳ,ͷ = ͸͸Ͷ ˏ. 

 
5.1.4 Ʉɨɧɫɬɪɭɤɰɢɹ ɩɟɪɟɦɵɱɟɤ 

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩ ɢ ɩɪɨɮɢɥɶ ɩɟɪɟɦɵɱɟɤ – ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɚɹ 

ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ ɫ ɧɚɤɥɨɧɧɵɦ ɹɞɪɨɦ ɢɡ ɫɭɝɥɢɧɤɚ.  
ɒɢɪɢɧɭ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɦ 8 ɦ ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 
ɇɚɡɧɚɱɚɟɦ ɨɬɤɨɫɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ 

ɨɬɫɵɩɚɟɦɵɯ ɝɪɭɧɬɨɜ ɢ ɦɟɬɨɞɚ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ: ɜɟɪɯɨɜɨɣ ɨɬɤɨɫ 1:2, 
ɧɢɡɨɜɨɣ ɨɬɤɨɫ 1:1,5. 

 
Ɋɢɫɭɧɨɤ 5.1 – Ʉɨɧɫɬɪɭɤɰɢɹ ɩɟɪɟɦɵɱɤɢ 

 
5.1.5 Ɍɟɯɧɨɥɨɝɢɹ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ 

 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɬɫɵɩɚɬɶ ɧɚɤɥɨɧɧɨɟ ɫɭɝɥɢɧɢɫɬɨɟ ɹɞɪɨ ɛɟɡ ɪɚɡɦɵɜɚ 

ɨɬɫɵɩɚɟɦ ɫɤɚɥɶɧɵɣ ɛɚɧɤɟɬ ɩɢɨɧɟɪɧɵɦ ɫɩɨɫɨɛɨɦ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɬɨɹɱɟɝɨ ɩɪɭɞɤɚ 
ɜɨɞɵ. Ⱦɚɥɟɟ ɜ ɫɬɨɹɱɭɸ ɜɨɞɭ ɫɥɨɹɦɢ ɨɬɫɵɩɚɟɦ ɩɟɪɟɦɵɱɤɭ. 

Ɉɛɴёɦ ɜɟɪɯɨɜɨɣ  ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ: 
 ܸ˅ ˒  =  𝜔˅˒ ∙ ˒˅ܮ =  ͳͺͶ ∙ ͳͺ,ʹ =  ͻͲʹ͵,͸ ˏଷ,                                                 ሺͷ.ʹͷሻ 
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ɝɞɟ     𝜔ɜɩ − ˒ˎˑ˜˃ˇ˟ ˒ˑ˒ˈ˓ˈ˚ːˑˆˑ ˔ˈ˚ˈːˋˢ ˒ˈ˓ˈˏ˞˚ˍˋ;  ܮ˅˒ − ˇˎˋː˃ ˒ˈ˓ˈˏ˞˚ˍˋ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD: ω˅˒ = ͳͺͶ ˏଶ, ωː˒ = ͳ͵ʹ,͵ ˏଶ. 
 

Ɉɛɴёɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
 ܸː ˒  =  𝜔ː˒ ∙ ˒ːܮ  =  ͳ͵ʹ,͵ ∙ ʹͶ =  ͵ͳ͹ͷ,ʹ ˏଷ.                                              ሺͷ.ʹ͸ሻ 
 ܸ˒ ˈ˓  =  ܸ˅ ˒ + ܸː ˒  =  ͵͵Ͷͺ,ͺ + ͵ͳ͹ͷ,ʹ = ͸ͷʹͶ ˏଷ.                                     ሺͷ.ʹ͹ሻ
  
ȼɪɟɦɹ ɨɬɫɵɩɤɢ ɩɟɪɟɦɵɱɟɤ ɨɩɪɟɞɟɥɹɟɦ ɩɨ Ƚɗɋɇ 81-02-36-2017 

“Ɂɟɦɥɹɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ȽɌɋ”  
ɉɨ ɬɚɛɥɢɰɟ Ƚɗɋɇ 36-01-004-01 ݐ =  ͳ͸,ͺ͵ ˏ. ˚˃˔ ː˃ ͳͲͲͲ ˏଷ ɩɪɢ ɨɬɫɵɩɤɟ 

ɜ ɜɨɞɭ ɜ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɩɪɭɞɤɚɯ 
  ܶ = (͸ͷʹͶͳͲͲͲ) ∙ ͳ͸,ͺ͵ = ͳͳͲ ˚˃˔ˑ˅ = ͷ ˔˖˕ˑˍ.                                               ሺͷ.ʹͺሻ 

 
5.2 ȼɨɞɨɨɬɥɢɜ 

 
5.2.1 Ɉɬɤɚɱɤɚ ɜɨɞɵ 

 
Ɉɬɤɚɱɤɭ ɨɫɭɳɟɫɬɜɥɹɟɦ ɧɚɫɨɫɚɦɢ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɛɟɪɟɝɭ. 

ɉɥɚɧɢɪɭɟɦ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɚɫɨɫɨɜ: ɨɫɧɨɜɧɨɣ ɢ ɪɟɡɟɪɜɧɵɣ, ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ 
ɜɥɢɹɟɬ ɧɚ ɜɪɟɦɹ ɨɬɤɚɱɤɢ. Ɉɛɴɟɦ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɨɬɤɚɱɢɜɚɬɶ ɪɚɜɟɧ 2-3 
ɨɛɴɟɦɚɦ ɤɨɬɥɨɜɚɧɚ. ɋɨɛɥɸɞɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ, ɬɨ ɟɫɬɶ ɝɪɚɞɢɟɧɬ 
ɧɚɩɨɪɨɜ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɞɨɩɭɫɬɢɦɵɣ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ, ɢɡ ɤɨɬɨɪɨɝɨ 
ɫɥɨɠɟɧɵ ɨɬɤɨɫɵ ɤɨɬɥɨɜɚɧɚ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɡɨɣɞɟɬ ɫɭɮɮɨɡɢɹ – ɢ 
ɪɚɡɦɵɜ ɛɨɪɬɨɜ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɬɫɵɩɚɬɶ ɧɚɤɥɨɧɧɨɟ ɫɭɝɥɢɧɢɫɬɨɟ ɹɞɪɨ ɛɟɡ ɪɚɡɦɵɜɚ 
ɨɬɫɵɩɚɟɦ ɫɤɚɥɶɧɵɣ ɛɚɧɤɟɬ ɩɢɨɧɟɪɧɵɦ ɫɩɨɫɨɛɨɦ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɬɨɹɱɟɝɨ ɩɪɭɞɤɚ 
ɜɨɞɵ. Ⱦɚɥɟɟ ɜ ɫɬɨɹɱɭɸ ɜɨɞɭ ɫɥɨɹɦɢ ɨɬɫɵɩɚɟɦ ɩɟɪɟɦɵɱɤɭ. 

ɋ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ AutoCAD ɨɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ 
ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 2164 

Ɉɛɴёɦ ɤɨɬɥɨɜɚɧɚ 1-ɨɣ ɨɱɟɪɟɞɢ: 
 ܸ = ܵ ∙ ℎ = ʹͳ͸Ͷ ∙ ͷ,ͷ = ʹ͵ͺͲͶ ɦଷ                                                                  ሺͷ.ʹͻሻ 

 
Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ 2 ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɚ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 20 ɤɭɛ/ɱɚɫ .  
ȼɪɟɦɹ ɨɬɤɚɱɤɢ ɜɵɱɢɫɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
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ɨɬɤ,ɱݐ  = ܸ݌ = ʹ͵ͺͲͶʹ ∙ ʹͲ = ͷͻͷ,ͳ ɱɚɫ.                                                                      ሺͷ.͵Ͳሻ ݐɨɬɤ,ɞɧ = ͷͻͷ,ͳʹͶ = ʹͷ ɫɭɬ.                                                                                     ሺͷ.͵ͳሻ 

 
ɉɨ ɭɫɥɨɜɢɸ ɞɨɩɭɫɬɢɦɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɞɥɹ 

ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɦɟɧɶɲɟ 0,5-0,8 ɦ/ɫɭɬɤɢ 
Ɉɩɪɟɞɟɥɹɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ G: 
ܩ  = ℎݐɨɬɤ,ɞɧ

= ͷ,ͷͳ͸ = Ͳ,͵ͶͶ − ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.                                   ሺͷ.͵ʹሻ 

 
Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɛɵɥ ɩɨɞɨɛɪɚɧ ɧɚɫɨɫ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɧɚɫɨɫ 

Pedrollo HFm 51B (600 ȼɬ), ɤɨɬɨɪɵɣ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 
– ɦɚɤɫ. ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 20 ɦ³/ɱ,  
– ɦɚɤɫ. ɧɚɩɨɪ 18,2 ɦ 
– ɝɥɭɛɢɧɚ ɜɫɚɫɵɜɚɧɢɹ 7 ɦ 
– ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ.  
 
5.2.2 ȼɨɞɨɩɨɧɢɠɟɧɢɟ 

 
Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɤɨɬɥɨɜɚɧɚ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɩɨ 

ɩɟɪɢɦɟɬɪɭ ɭɫɬɪɨɢɬɶ ɜɨɞɨɫɛɪɨɫɧɵɟ ɤɚɧɚɜɤɢ ɫɟɱɟɧɢɟɦ 2ɯ2 ɢ ɡɭɦɩɮɵ-ɩɪɢɹɦɤɢ – 
ɟɳё ɛɨɥɟɟ ɝɥɭɛɨɤɢɟ, ɱɟɦ ɤɚɧɚɜɤɢ. Ɉɬɤɚɱɤɚ ɜɨɞɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɩɪɢɹɦɤɨɜ ɡɚ 
ɩɪɟɞɟɥɵ ɤɨɬɥɨɜɚɧɚ ɩɨ ɬɪɭɛɚɦ. ɇɚɫɨɫɵ ɪɚɫɩɨɥɚɝɚɸɬ ɜɨ ɜɪɟɦɟɧɧɵɯ ɩɟɪɟɞɜɢɠɧɵɯ 
ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɹɯ. 

Ⱦɥɹ ɜɨɞɨɨɬɥɢɜɚ ɩɪɢɦɟɧɟɧɵ ɧɚɫɨɫɵ ɉɚɪɦɚ ɇȻɐ-050Ⱥ 
ɋɩɨɫɨɛ ɨɬɤɪɵɬɨɝɨ ɜɨɞɨɨɬɥɢɜɚ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ. 
ȼɨ ɜɪɟɦɹ ɜɨɞɨɨɬɥɢɜɚ ɧɟɨɛɯɨɞɢɦɨ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɨɫɬɨɹɧɧɨɟ 

ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɨɬɤɨɫɨɜ ɤɨɬɥɨɜɚɧɚ ɢ ɩɟɪɟɦɵɱɟɤ, ɨɫɨɛɟɧɧɨ ɜ ɩɟɪɢɨɞ 
ɩɚɜɨɞɤɨɜ. Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɥɹɬɶ ɩɪɢɡɧɚɤɢ ɫɭɮɮɨɡɢɢ: 
ɦɭɬɧɚɹ ɜɨɞɚ, ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɟ ɜɵɯɨɞɵ ɜɨɞɵ, ɪɭɱɟɣɤɢ. 

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɪɢɡɧɚɤɨɜ ɫɭɮɮɨɡɢɢ ɧɟɨɛɯɨɞɢɦɨ  ɫ ɧɚɩɨɪɧɨɣ ɫɬɨɪɨɧɵ 
ɨɬɫɵɩɚɬɶ ɤɨɥɶɦɚɬɢɪɭɸɳɢɣ ɦɚɬɟɪɢɚɥ, ɫ ɧɢɡɨɜɨɣ ɫɬɨɪɨɧɵ ɫɨɡɞɚɜɚɬɶ ɨɛɪɚɬɧɵɣ 
ɮɢɥɶɬɪ ɩɨ ɬɢɩɭ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɵɤɥɢɧɢɜɚɧɢɹ ɤɪɢɜɨɣ ɞɟɩɪɟɫɫɢɢ ɧɚ ɨɬɤɨɫ 
ɩɥɨɬɢɧɵ. 

 
5.3 ɉɪɨɢɡɜɨɞɫɬɜɨ ɡɟɦɟɥɶɧɨ-ɫɤɚɥɶɧɵɯ ɪɚɛɨɬ 

 
5.3.1 Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴёɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬɵ 

 
Ɉɛɴёɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

https://market.yandex.ru/product--poverkhnostnyi-nasos-pedrollo-hfm-51b-600-vt/5043412?show-uid=15881002508424112448316006&nid=55169&lr=1095&text=%D0%BF%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%BE%D1%81%D1%82%D0%BD%D1%8B%D0%B5%20%D0%BD%D0%B0%D1%81%D0%BE%D1%81%D1%8B%20%D0%B4%D0%BB%D1%8F%20%D0%BE%D1%82%D0%BA%D0%B0%D1%87%D0%BA%D0%B8%20%D0%B2%D0%BE%D0%B4%D1%8B%20pedrollo%2020%20%D0%BC3&context=search
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ܸ = ܸ˅ ˓ + ܸ̌ + ܸ˅ ˆ + ܸ̌ ˈ˓ + ܸ̂ˠ˔,                                                                         ሺͷ.͵͵ሻ 
 

ɝɞɟ     ܸ˅ ˓ − ɨɛɴёɦ ɜɪɟɡɤɢ, ˏଷ; ܸ˅ ˓ = ܵ˅˓ ∙ ܾ,                                                                                                            ሺͷ.͵Ͷሻ 
 

ɝɞɟ    ܵ ˅˓ = ͳ͸ʹͲ,͹ ˏଶ − ɩɥɨɳɚɞɶ ɜɪɟɡɤɢ (ɩɨɫɱɢɬɚɧɨ ɜ AutoCAD); ܾ = ʹͺ ˏ − ɲɢɪɢɧɚ ɜɪɟɡɤɢ; 
 ܸ˅ ˓ = ͳ͸ʹͲ,͹ ∙ ʹͺ = Ͷͷ͵ͺͲ ˏଷ. 

 
Ɉɛɴёɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɞɥɹ ɩɪɨɤɥɚɞɵɜɚɧɢɹ ɞɨɪɨɝ ܸ̌  (40% ɨɬ ɨɛɴёɦɚ 

ɜɪɟɡɤɢ): 
 ܸ̌ = Ͳ,Ͷ ∙ ܸ˅ ˓ = Ͳ,Ͷ ∙ Ͷͷ͵ͺͲ = ͳͺͳͷʹ ˏଷ.                                                       ሺͷ.͵ͷሻ 

 
Ɉɛɴёɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɩɨɞ ɜɨɞɨɝɚɫɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ܸ˅ ˆ  (ɜ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɩɨɞ ɹɦɭ ɪɚɡɦɵɜɚ): 
 ܸ˅ ˆ = ܵ˅ˆ ∙ ℎ = ͸Ͳ͸,ʹ ∙ ͳͲ = ͸Ͳ͸ʹ ˏଷ,                                                              ሺͷ.͵͸ሻ 
 

ɝɞɟ     ℎ − ɝɥɭɛɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ; ℎ = ͳͲ ɦ. 
 
Ɉɛɴёɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɞɟɪɢɜɚɰɢɨɧɧɨɝɨ ɤɚɧɚɥɚ ܸ̌ ˈ˓: 
 ܸ̌ ˈ˓ = 𝜔ˇˈ˓ ∙ ݈ = Ͷͳͺʹ͸ͷ ˏଷ,                                                                              ሺͷ.͵͹ሻ 

 ˆˇˈ    𝜔ˇˈ˓ − ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɞɟɪɢɜɚɰɢɨɧɧɨɝɨ ɤɚɧɚɥɚ,  ˏଶ; ݈ − ɞɥɢɧɚ ɞɟɪɢɜɚɰɢɨɧɧɨɝɨ ɤɚɧɚɥɚ, ɦ; 
 
Ɉɛɴёɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɩɨɞ ɡɞɚɧɢɟ Ƚɗɋ ܸ̂ˠ˔: 
 ܸ̂ˠ˔ = ͷʹͷͶ ˏଷ. 
 
ɉɨɥɧɵɣ ɨɛɴёɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ: 
 ܸ = Ͷͷ͵ͺͲ + ͳͺͳͷʹ + ͸Ͳ͸ʹ + Ͷͳͺʹ͸ͷ + ͷʹͷͶ = Ͷͻ͵ͳͳ͵ ˏଷ. 

 
5.3.2 Ȼɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ 
 
Ɋɚɡɪɚɛɨɬɤɭ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɜɵɩɨɥɧɹɟɦ ɦɟɬɨɞɨɦ ɫɤɜɚɠɢɧɧɵɯ ɡɚɪɹɞɨɜ. 
Ȼɭɪɟɧɢɟ ɫɤɜɚɠɢɧ ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɬɚɧɤɨɜ 

ɪɨɬɨɪɧɨ-ɲɚɪɨɲɟɱɧɨɝɨ ɛɭɪɟɧɢɹ. 
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Ⱦɥɹ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ ɩɨɞɛɢɪɚɟɦ ɛɭɪɨɜɨɣ ɫɬɚɧɨɤ ɢɫɯɨɞɹ ɢɡ ɬɪɭɞɧɨɫɬɢ 
ɛɭɪɟɧɢɹ ɩɚɪɨɞɵ: 

ɋɪɟɞɧɢɟ ɝɪɚɧɢɬɵ – ɤɥɚɫɫ ɩɨɪɨɞ ɬɪɭɞɧɨɛɭɪɢɦɵɟ – ɉɛ14; 
ɉɪɢɧɢɦɚɟɦ ɫɬɚɧɨɤ ɋȻɒ-250-55 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɧɤɚ ɋȻɒ-250-55:  
– ɬɟɯɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ ɛܸ = 5,9 ɦ/ɱ; 
– ɞɢɚɦɟɬɪ ɫɤɜɚɠɢɧɵ – 250 ɦɦ; 
– ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɛɭɪɟɧɢɹ – 55 ɦ. 

 
5.3.3 ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ 
 

ɉɛ.ɫɦ = ɫܶɦ଴ܶ + ɜܶ
∙  ɢ.ɛ,                                                                                            ሺͷ.͵ͺሻܭ

 
ɝɞɟ     ɫܶɦ − ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ;  

ɫܶɦ = ͺ ɱɚɫɨɜ ଴ܶ, ɜܶ − ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɫɨɨɬɜɟɬɫɜɟɧɧɨ ɨɫɧɨɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 1 ɦ ɫɤɜɚɠɢɧɵ, ɱɚɫ; ܭɢ.ɛ − ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɦɟɧɧɨɝɨ ɜɪɟɦɟɧɢ (0,8-1). 

 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ: 
 ଴ܶ = ͳܸ

ɛ
,                                                                                                                    ሺͷ.͵ͻሻ 

 
ɝɞɟ     ɛܸ − ɬɟɯɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ, ɦ/ɱ. 
 

଴ܶ = ͳͷ,ͻ = Ͳ,ͳ͹ ɱ. 
 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ: 
 

ɜܶ = Ͳ,ʹ ∙ ଴ܶ,                                                                                                            ሺͷ.ͶͲሻ 
 

ɜܶ = Ͳ,ʹ ∙ Ͳ,ͳ͹ = Ͳ,Ͳ͵Ͷ ɱɚɫ. 
 

ɉɛ.ɫɦ = ͺͲ,ͳ͹ + Ͳ,Ͳ͵Ͷ ∙ Ͳ,ͺ = ͵ͳ,Ͷ ɦ/ɫɦɟɧɭ. 
 
ɋɬɚɧɨɤ  ɋȻɒ-250-55 ɨɛɨɪɭɞɨɜɚɧ ɜɫɬɪɨɟɧɧɵɦ ɚɜɬɨɧɨɦɧɵɦ ɤɨɦɩɪɟɫɫɨɪɨɦ. 
ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɬɚɧɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɦɟɧɧɵɦ ɬɨɤɨɦ 380ȼ ɨɬ 

ɩɟɪɟɞɜɢɠɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ. 
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Ȼɭɪɨɜɨɣ ɢɧɫɬɪɭɦɟɧɬ ɧɟɨɛɯɨɞɢɦɨ ɪɟɦɨɧɬɢɪɨɜɚɬɶ, ɩɨɝɧɭɬɵɟ ɲɬɚɧɝɢ 
ɜɵɩɪɚɜɥɹɸɬ, ɢɡɧɨɲɟɧɧɵɟ ɤɨɪɨɧɤɢ ɡɚɬɚɱɢɜɚɸɬ. Ɂɚɦɟɧɭ ɫɬɚɪɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ 
ɩɪɨɢɡɜɨɞɹɬ ɜ ɪɟɦɨɧɬɧɵɯ ɛɭɪɨɡɚɩɪɚɜɨɱɧɵɯ ɦɚɫɬɟɪɫɤɢɯ. 
 

5.3.4 ȼɡɪɵɜɧɵɟ ɪɚɛɨɬɵ 
 

ɇɚɡɧɚɱɚɟɦ ɫɟɬɤɭ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ 4ɯ4 ɦɟɬɪɚ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦɢ 
ɫɤɜɚɠɢɧɚɦɢ: 

˅ˍɫܮ  = ˕˔˖ܪ + ℎɩ,                                                                                                    ሺͷ.Ͷͳሻ 
 

ɝɞɟ     ܪ˖˔˕ − ɜɵɫɨɬɚ ɪɚɛɨɱɟɝɨ ɭɫɬɭɩɚ, ɦ; 
ℎɩ − ɝɥɭɛɢɧɚ ɩɟɪɟɛɭɪɚ (10…12݀˔ˍ˅): 
 
ℎɩ = ͳͲ ∙ Ͳ,ʹͷ = ʹ,ͷ ˏ. 

˅ˍ˔ܮ  = Ͷ + ʹ,ͷ = ͸,ͷ ˏ 
 

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴёɦ ɝɪɭɧɬɚ, ɩɪɢɯɨɞɹɳɢɣɫɹ ɧɚ ɨɞɧɭ ɫɤɜɚɠɢɧɭ: 
 ܸ̝ˍ˅ = ͳͲͶ ˏଷ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɫɤɜɚɠɢɧ: 
 

˔ܰˍ˅ = ܸ̝̱ܸ˅ = ͹ͶͺͶͺͳͲͶ = ͹ʹͲ ˛˕.                                                                       ሺͷ.Ͷʹሻ 

 ܸ˒ ˏ ˄˖˓ = ˔ܰˍ˅ ∙ ˅ˍ˔ܮ = ͹ʹͲ ∙ ͸,ͷ = Ͷ͸ͺͲ ɦଷ.                                                  ሺͷ.Ͷ͵ሻ 
 

Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ȻȼɊ: 
 ܸ˒ ˏ ˄˖˓
ɉɛ.ɫɦ

= Ͷ͸ͺͲ͵ͳ,Ͷ = ͳͶͻ ˔ˏˈː,                                                                              ሺͷ.ͶͶሻ 

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ȻȼɊ: 

˓˅˄ܬ  = ͳͶͻ͹ͶͺͶͺ = Ͳ,ͲͲʹ ˔ˏˈː
ɦଷ .                                                                             ሺͷ.Ͷͷሻ 

 
5.3.5 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 
 
Ɍɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ: 
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Пɬ = ͵͸ͲͲ ∙ ݍ ∙ Kɧݐɰ ∙ Kɪ
,                                                                                                ሺͷ.Ͷ͸ሻ 

 
ɝɞɟ    Kɧ − ɤɨɷɮ. ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; Kɧ = 1,3; 

q – ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ; ݍ = ͳ ɦଷ; ݐɰ − ɦɢɧɢɦɚɥɶɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɩɪɢ ɡɚɞɚɧɧɵɯ 
ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ, ɫ; ݐɰ = 25 ɫ; Kɪ − ɤɨɷɮ. ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ;  Kɪ = 1,36. 
 

Пɬ = ͵͸ͲͲ ∙ ͳ ∙ ͳ,͵ʹͷ ∙ ͳ,͵͸ = ͳ͵͹,͸ͷ. 
 

Пɷ = Пɬ ∙ Ɍɪ ∙ Ʉɜ = ͳ͵͹,͸ͷ ∙ ͳ ∙ Ͳ,͹ͺ = ͳͲ͹,͵͹ ɦଷ/˚,                                 ሺͷ.Ͷ͹ሻ 
 

ɝɞɟ    Пɬ − ɬɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ; 
Ɍɪ − ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɪɚɛɨɬɵ; 
Ʉɜ − ɤɨɷɮ. ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɵ ɩɨ ɜɪɟɦɟɧɢ ɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɩɟɪɢɨɞ. 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ: 
 ሺ݉ − ͳሻ ∙ Ɍɩ = ଵ𝜗ଵܮ + ଶ𝜗ܮ + Ɍɪ + Ɍɡ,                                                                    ሺͷ.Ͷͺሻ 

 
ɝɞɟ     ܮଵ ɢ ܮଶ – ɞɥɢɧɚ ɩɭɬɢ ɝɪɭɠɟɧɨɣ ɦɚɲɢɧɵ ɢ ɨɛɪɚɬɧɨ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤɦ; ܮଵ = ଶܮ = ʹ,͹ ɤɦ ;  𝜗ଵ ɢ 𝜗ଶ – ɫɤɨɪɨɫɬɶ ɩɭɬɢ ɝɪɭɠɟɧɨɣ ɦɚɲɢɧɚ ɢ ɨɛɪɚɬɧɨ, ɤɦ/ɱɚɫ; 𝜗ଵ  = 20 ɤɦ/ɱɚɫ; 𝜗ଶ  = 60 ɤɦ/ɱɚɫ; 

Ɍɡ − ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ ɜ ɩɭɬɢ, ɱɚɫ; 
Ɍɪ − ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ ɫɚɦɨɫɜɚɥɚ, ɱɚɫ; ሺ݉ − ͳሻ ∙ Ɍɩ − ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɝɪɭɧɬɚ ɷɤɫɤɚɜɚɬɨɪɨɦ ɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬ: 
 

Ɍɩ =
Пܹɷ

,                                                                                                                   ሺͷ.Ͷͻሻ 

 
ɝɞɟ     ܹ – ёɦɤɨɫɬɶ ɤɭɡɨɜɚ ɫɚɦɨɫɜɚɥɚ (4-5 ɤɨɜɲɟɣ ɷɤɫɤɚɜɚɬɨɪɚ); 

Пɷ – ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ ɦ3/ɱɚɫ; 
Ɍɪ = ͶͲ ɫɟɤ = Ͳ,Ͳͳͳ ɱ   
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Ɍɡ = ͳͷ ɦɢɧ = Ͳ,ʹͷ ɱ  
 ሺ݉ − ͳሻ ∙ Ɍɩ = ʹ,͹ʹͲ + ʹ,͹͸Ͳ + Ͳ,Ͳͳͳ + Ͳ,ʹͷ = Ͳ,ͶͶͳ. 
Ɍɩ = ͶͳͲ͹,͵͹ = Ͳ,Ͳ͵͹. 

 ሺ݉ − ͳሻ = Ͳ,ͶͶͳͲ,Ͳ͵͹ 

 ݉ = ͳͳ ɫɚɦɨɫɜɚɥɨɜ. 
 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ ɜ ɦɟɫɹɰ: 
 
Пɗɦɟɫ ∙ ͺ ɱɚɫ ∙ ʹͳ ɞɟɧɶ = ͳͲ͹,͵͹ ∙ ͺ ∙ ʹͳ = ͳͺͲ͵ͺ,ʹ ɦ ଷ/ˏˈ˔.                  ሺͷ.ͷͲሻ 

 
ɉɨɥɧɵɣ ɨɛɴёɦ ɜɵɟɦɤɢ:  
 

ɷܶɤɫ = Ͷͻ͵ͳͳ͵ͳͺͲ͵ͺ,=ʹ ʹͺ ɦɟɫ. − ɬɨɥɶɤɨ ɪɚɛɨɬɚ ɷɤɫɤɨɜɚɬɨɪɚ.                           ሺͷ.ͷͳሻ 
 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ:  
ɡɪܬ  = ɷܶɤɫ

ɜܸɵɟɦ
= ʹͺͶͳͻͳͳ͵ = Ͳ,ͲͲͲͲͷ͹ ɦɟɫ/ɦଷ.                                                   ሺͷ.ͷʹሻ 

 
ɉɨɞɛɢɪɚɟɦ ɷɤɫɤɚɜɚɬɨɪ Volvo EC200DL.  
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɤɫɤɚɜɚɬɨɪɚ: 
– ɷɤɫɤɚɜɚɬɨɪ ɧɚ ɝɭɫɟɧɢɱɧɨɦ ɯɨɞɭ 
– ɩɪɹɦɚɹ ɥɨɩɚɬɚ 
– ɪɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɨɜ 1-6 ɝɪɭɩɩ 
– ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɚɫɫɚ 19 800 - 20 300 ɤɝ  
– ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ 123 ɤȼɬ ɩɪɢ ɨɛɨɪɨɬɚɯ ɞɜɢɝɚɬɟɥɹ 2 000 ɨɛ/ɦɢɧ  
– ɨɛɴɟɦ ɤɨɜɲɚ 1,02 ɦ³  
– ɦɚɤɫ. ɜɵɥɟɬ ɫɬɪɟɥɵ 9 840 ɦɦ  
– ɦɚɤɫ. ɝɥɭɛɢɧɚ ɜɵɟɦɤɢ 6 680 ɦɦ  
– ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ ɡɚɞɧɟɣ ɱɚɫɬɢ ɩɥɚɬɮɨɪɦɵ 2 860 ɦɦ 
 
Ⱦɚɥɟɟ, ɢɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɷɤɫɤɚɜɚɬɨɪɚ, ɩɪɨɢɡɜɨɞɢɦ ɩɨɞɛɨɪ 

ɫɚɦɨɫɜɚɥɚ. Ɉɪɢɟɧɬɢɪɭɟɦɫɹ ɧɚ ɨɛɴёɦ ɤɭɡɨɜɚ – ɨɧ ɫɨɫɬɚɜɥɹɟɬ 4-5 ёɦɤɨɫɬɟɣ 
ɤɨɜɲɚ. 

ɉɨɞɛɢɪɚɟɦ ɫɚɦɨɫɜɚɥ ɄɚɦȺɁ 5511 
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Ɉɛɴёɦ ɤɭɡɨɜɚ – 6,6 ɦଷ. Ⱦɚɧɧɵɣ ɫɚɦɨɫɜɚɥ ɜ ɫɨɫɬɨɹɧɢɢ ɩɨɞɧɹɬɶ ɧɚ ɛɨɪɬ 
ɝɪɭɡ, ɦɚɫɫɨɣ 13 ɬɨɧɧ. ɉɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ ɪɚɜɧɚ 15,6ɬ. ɄɚɦȺɁ ɫɩɨɫɨɛɟɧ 
ɪɚɡɝɨɧɹɬɶɫɹ ɞɨ 80 ɤɢɥɨɦɟɬɪɨɜ ɜ ɱɚɫ 

 
 
5.4 ɉɪɨɢɡɜɨɞɫɬɜɨ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 
 
ɐɢɤɥ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɫɨɫɬɨɢɬ ɢɡ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɢ 

ɨɫɧɨɜɧɵɯ.  
Ʉ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɨɬɧɨɫɹɬɫɹ ɨɩɚɥɭɛɨɱɧɵɟ ɢ ɚɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ. 
Ʉ ɨɫɧɨɜɧɵɦ – ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɢ 

ɜɟɪɬɢɤɚɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɭɩɥɨɬɧɟɧɢɟ , ɩɨɞɝɨɬɨɜɤɚ ɛɥɨɤɨɜ ɤ 
ɛɟɬɨɧɢɪɨɜɚɧɢɸ, ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ, ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ. 

 
5.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴёɦɨɜ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 

 
Ɉɛɴёɦ ɩɪɨɮɢɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ: 
  ܸ˒ ˎ = ܵ˒ˎ ∙ ܤ = ͳͳͶͻ͵,͵ ∙ ʹͺ = ͵ʹͳͺͲͻ,͸ ɦଷ,                                              ሺͷ.ͷ͵ሻ 
 

ɝɞɟ    ܵ˒ˎ − ɩɥɨɳɚɞɶ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ, ɩɨɫɱɢɬɚɧɚ ɱɟɪɟɡ AutoCAD; ܵ˒ˎ = 11493,2 ˏ ଶ; 
B = 28 – ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɮɪɨɧɬɭ.  
 
Ɉɛɴёɦ ɛɟɬɨɧɚ ɩɨɞ ɜɨɞɨɩɪɢёɦɧɢɤ: 
 
 ʑܸ = ʹͳʹ,͸ ∙ ͳͲ = ʹͳʹ͸ ˏଷ 
 
Ɉɛɴёɦ ɛɟɬɨɧɚ ɩɨɞ ɞɟɪɢɜɚɰɢɨɧɧɵɣ ɤɚɧɚɥ ɩɨɫɱɢɬɚɧɚ ɱɟɪɟɡ AutoCAD: 
 ܸ̌ ˍ = ͺ͸ʹͳͶ ˏଷ 

 
Ɉɛɴёɦ ɛɟɬɨɧɚ ɩɨɞ ɡɞɚɧɢɟ Ƚɗɋ: 
 ʒܸЭʠ = ͸ͷʹ,ʹ ∙ Ͳ,͹ ∙ ʹͲ = ͻͳʹͺ ˏଷ.                                                                   ሺͷ.ͷͶሻ 

 
Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ: 

 ܸ = ͻͳʹͺ + ʹͳʹ͸ + ͵ʹͳͺͲͻ,͸ + ͺ͸ʹͳͶ = Ͷͳͻʹ͹͹,͸ ˏଷ.                        ሺͷ.ͷͷሻ 
 
5.4.2 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɢ ɭɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
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ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɛɟɬɨɧɧɨɦ ɡɚɜɨɞɟ, 
ɩɪɢɧɢɦɚɟɦ ɛɟɬɨɧɧɵɣ ɡɚɜɨɞ «ɗɤɨɧɨɦ 15»,ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ 3 ɤɦ ɨɬ 
ɩɪɨɢɡɜɨɞɢɦɵɯ ɪɚɛɨɬ. 

Ʉɨɦɩɥɟɤɬɚɰɢɹ: 
 Ȼɟɬɨɧɨɫɦɟɫɢɬɟɥɶ 1 Ȼɉ-750 ɫɨ ɫɤɢɩɨɦ; 
 ɗɫɬɚɤɚɞɚ ɩɨɞ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ 1 Ȼɉ-750 ɫ ɥɟɫɬɧɢɰɟɣ H-2 ɦ; 
 Ⱦɨɡɢɪɭɸɳɢɣ ɤɨɦɩɥɟɤɫ ȾɄȻ-5 ɦɢɧɢ; 
 Ⱦɨɡɚɬɨɪ ɜɨɞɵ Ⱦȼɉ-25; 
 Ⱦɨɡɚɬɨɪ ɯɢɦɢɱɟɫɤɢɯ ɞɨɛɚɜɨɤ Ⱦɏɉ-15; 
 Ⱦɨɡɚɬɨɪ ɰɟɦɟɧɬɚ ȼMX Ⱦɐ-250; 
 ɒɧɟɤ ɞɥɹ ɰɟɦɟɧɬɚ BMX, ɮ 219ɯ9000. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ: 
 ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 15 ɦ3/ɱɚɫ; 
 Ɉɛɴɟɦ ɩɨ ɡɚɝɪɭɡɤɟ ɛɟɬɨɧɚ, 750 ɥ; 
 Ɉɛɴɟɦ ɝɨɬɨɜɨɝɨ ɡɚɦɟɫɚ ɛɟɬɨɧɚ, 500 ɥ; 
 Ɉɛɴɟɦ ɝɨɬɨɜɨɝɨ ɡɚɦɟɫɚ ɪɚɫɬɜɨɪɚ, 600 ɥ; 
 Ʉɪɭɩɧɨɫɬɶ ɡɚɩɨɥɧɢɬɟɥɹ ɧɟ ɛɨɥɟɟ, 70 ɦɦ; 
 ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ ɜ ɪɭɱɧɨɦ ɪɟɠɢɦɟ. 
 
Ⱦɥɹ ɭɤɥɚɞɤɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɛɵɥ ɜɵɛɪɚɧ ɤɚɛɟɥɶ-ɤɪɚɧ, ɬɚɤ ɤɚɤ ɜ ɞɚɧɧɨɣ 

ɦɟɫɬɧɨɫɬɢ ɨɧ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɟɧ ɡɚ ɫɱёɬ ɫɜɨɟɣ ɦɚɧёɜɪɟɧɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɝɭɫɟɧɢɱɧɵɯ ɤɪɚɧɨɜ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɛɟɥɶ-ɤɪɚɧɚ: 
– ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ – 25-50 ɬ;  
– ɩɪɨɥёɬɵ – ɨɬ 300 ɞɨ 1000 ɦ; 
– ɜɵɫɨɬɚ ɛɚɲɟɧ – ɨɬ 25 ɞɨ 70 ɦ; 
– ɜɵɫɨɬɚ ɩɨɞɴёɦɚ ɝɪɭɡɚ: ɨɬ 150 ɦ. 
 
ɋɤɨɪɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɡɚ:   
– ɩɨɞɴёɦɚ ɝɪɭɡɚ – 1,5-2,5 ɦ/ɫ;  
– ɩɟɪɟɞɜɢɠɟɧɢɹ ɛɚɲɟɧ – 0,08 ɦ/ɫ — 0,4 ɦ/ɫ;  
– ɩɟɪɟɞɜɢɠɟɧɢɹ ɬɟɥɟɠɤɢ – 3,3 — 10,0 ɦ/ɫ. 
 
Ɍɪɟɛɭɟɦɚɹ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɳɢɤɚ: 
 ܸ̞ ˓ = ܸ˄ ∙ ʐܩ = ͸,Ͷ ∙ ʹ,ͷ + ͳ = ͳ͹,                                                                    ሺͷ.ͷ͸ሻ 

 
ɝɞɟ     ܸ = ͸,Ͷ ˏଷ − ɨɛɴёɦ ɛɚɞɶɢ;  ܩʐ = ʹ,ͷ ˕/ˏଷ − ɨɛɴёɦɧɵɣ ɜɟɫ ɛɟɬɨɧ. 

 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɛɟɬɨɧɚ ɛɵɥ ɩɨɞɨɛɪɚɧ ɬɢɩ ɦɢɤɫɟɪɚ. Ɇɢɤɫɟɪ 6 ɦ3 
ɧɚ ɲɚɫɫɢ ɄɚɦȺɁ 43118 (6ɯ6). 
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5.4.3 ɍɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
 

ɍɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɛɟɬɨɧɢɪɨɜɚɧɢɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɦɟɪɟ ɨɩɪɟɞɟɥɹɸɳɢɦ ɤɚɱɟɫɬɜɨ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ. 

Ⱦɥɹ ɜɨɡɜɟɞɟɧɢɹ ɦɚɫɫɢɜɧɵɯ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɢɦɟɧɹɸɬɫɹ ɠɟɫɬɤɢɟ 
ɢ ɦɚɥɨɩɥɚɫɬɢɱɧɵɟ ɛɟɬɨɧɧɵɟ ɫɦɟɫɢ, ɬɨ ɨɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɭɩɥɨɬɧɟɧɢɹ ɩɪɢ 
ɜɨɡɜɟɞɟɧɢɢ ɬɚɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɧɢɦɚɟɦ ɜɢɛɪɨɭɩɥɨɬɧɟɧɢɟ. 

ȼɢɛɪɨɭɩɥɨɬɧɟɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɟɪɟɞɚɱɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɤɨɥɟɛɚɧɢɣ ɨɬ ɢɫɬɨɱɧɢɤɚ ɷɬɢɯ ɤɨɥɟɛɚɧɢɢ - ɜɢɛɪɚɬɨɪɚ. ɉɪɨɰɟɫɫ ɜɢɛɪɨɭɩɥɨɬɧɟɧɢɹ 
ɫɜɨɞɢɬɫɹ ɤ ɪɚɡɪɭɲɟɧɢɸ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɭɤɥɚɞɵɜɚɟɦɨɣ ɫɦɟɫɢ 
(ɬɪɟɯɮɚɡɧɨɣ) ɢ ɜ ɩɟɪɟɜɨɞɟ ɟɟ ɜ ɪɚɡɠɢɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ (ɩɥɚɫɬɢɱɧɨ-ɜɹɡɤɨɟ 
ɬɟɱɟɧɢɟ), ɩɪɢ ɤɨɬɨɪɨɣ ɫɦɟɫɶ ɩɨɞɱɢɧɹɟɬɫɹ ɞɟɣɫɬɜɢɸ ɫɢɥɵ ɬɹɠɟɫɬɢ, ɪɚɫɬɟɤɚɟɬɫɹ, 
ɡɚɧɢɦɚɹ ɜɫɸ ɜɨɡɦɨɠɧɭɸ ɮɨɪɦɭ, ɭɩɥɨɬɧɹɟɬɫɹ ɢ ɩɪɢɨɛɪɟɬɚɟɬ ɛɨɥɟɟ ɭɫɬɨɣɱɢɜɭɸ, 
ɩɥɨɬɧɭɸ (ɩɪɢɛɥɢɠɚɸɳɭɸɫɹ ɤ ɞɜɭɯɮɚɡɧɨɣ) ɫɬɪɭɤɬɭɪɭ. ɉɪɢ ɷɬɨɦ ɡɟɪɧɚ 
ɡɚɩɨɥɧɢɬɟɥɹ ɩɟɪɟɦɟɳɚɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚɩɨɥɧɟɧɢɟ 
ɦɟɠɡɟɪɧɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɰɟɦɟɧɬɧɵɦ ɬɟɫɬɨɦ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɵɬɟɫɧɟɧɢɟɦ 
ɜɨɡɞɭɯɚ, ɨɬɞɟɥɟɧɢɟɦ ɱɚɫɬɢ ɜɨɞɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɭɩɥɨɬɧɹɟɦɨɣ ɫɦɟɫɢ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɜɢɛɪɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɜɨɡɞɭɯɚ ɢ ɪɚɫɯɨɞ 
ɜɨɞɵ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɜɵɫɢɬɶ ɩɥɨɬɧɨɫɬɶ 
ɢ ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ. 

 
5.4.4 ɍɯɨɞ ɡɚ ɛɟɬɨɧɨɦ 

 
ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɨɛɹɡɚɬɟɥɟɧ ɤɨɦɩɥɟɤɫ ɦɟɪ ɩɨ ɭɯɨɞɭ ɡɚ 

ɭɥɨɠɟɧɧɵɦ ɛɟɬɨɧɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ(ɋɉ «Ʉɨɧɫɬɪɭɤɰɢɢ ɛɟɬɨɧɧɵɟ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɩɪɚɜɢɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢɟɦɤɢ ɪɚɛɨɬ»): 

ɚ) ɫɨɡɞɚɧɢɟ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɜɥɚɠɧɨɫɬɧɨɝɨ ɪɟɠɢɦɚ, 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɪɢɨɛɪɟɬɟɧɢɹ ɛɟɬɨɧɨɦ ɬɪɟɛɭɟɦɵɯ ɩɪɨɟɤɬɨɦ ɩɪɨɱɧɨɫɬɢ ɢ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ, ɚ ɬɚɤɠɟ ɩɪɟɞɨɬɜɪɚɳɚɸɳɟɝɨ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɨɩɚɫɧɵɯ 
ɬɪɟɳɢɧ; 

ɛ) ɩɪɟɞɨɯɪɚɧɟɧɢɟ ɛɟɬɨɧɚ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɟɝɨ ɬɜɟɪɞɟɧɢɹ ɨɬ ɭɞɚɪɨɜ, 
ɫɨɬɪɹɫɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɯɨɞɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ.  

Ⱦɥɹ ɦɚɫɫɢɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɧɟɨɛɯɨɞɢɦɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɯɨɞɭ ɡɚ ɛɟɬɨɧɨɦ ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ 
ɦɚɫɫɢɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ.  

ȼɥɚɠɧɨɫɬɧɵɣ ɭɯɨɞ ɡɚ ɫɜɟɠɟɭɥɨɠɟɧɧɵɦ ɛɟɬɨɧɨɦ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɨɬɤɪɵɬɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɩɨɫɬɨɹɧɧɨ ɜɥɚɠɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɩɭɬɟɦ ɪɚɫɩɵɥɟɧɢɹ ɧɚɞ ɧɢɦɢ ɜɨɞɵ, ɫɨɡɞɚɧɢɹ ɧɚ ɧɢɯ ɬɨɧɤɨɣ ɜɨɞɹɧɨɣ 
ɩɥɟɧɤɢ, ɡɚɥɢɜɤɢ ɢɯ ɜɨɞɨɣ ɢɥɢ ɭɤɪɵɬɢɹ ɩɟɫɤɨɦ (ɢɥɢ ɢɧɵɦ ɜɥɚɝɨɟɦɤɢɦ 
ɦɚɬɟɪɢɚɥɨɦ), ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɭɜɥɚɠɧɹɟɦɵɦ ɜ ɩɪɨɰɟɫɫɟ ɬɜɟɪɞɟɧɢɹ ɛɟɬɨɧɚ.  

ɍɯɨɞ ɡɚ ɫɜɟɠɟɭɥɨɠɟɧɧɵɦ ɛɟɬɨɧɨɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɫɥɟɞɭɟɬ ɧɚɱɢɧɚɬɶ ɫɪɚɡɭ ɠɟ ɩɨ ɞɨɫɬɢɠɟɧɢɢ ɛɟɬɨɧɨɦ ɩɪɨɱɧɨɫɬɢ 0,5 Ɇɉɚ ɢ 
ɩɪɨɞɨɥɠɚɬɶ ɧɟ ɦɟɧɟɟ 14 ɫɭɬɨɤ ɥɢɛɨ ɞɨ ɩɟɪɟɤɪɵɬɢɹ ɛɥɨɤɚ ɛɥɨɤɨɦ. ȼɥɚɠɧɨɫɬɧɵɣ 
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ɭɯɨɞ ɡɚ ɤɚɜɢɬɚɰɢɨɧɧɭɫɬɨɣɱɢɜɵɦ, ɢɡɧɨɫɨɫɬɨɣɤɢɦ ɛɟɬɨɧɨɦ ɢ ɛɟɬɨɧɨɦ, ɤ 
ɤɨɬɨɪɨɦɭ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɜɵɫɨɤɨɣ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ (ɆF 200 ɢ 
ɜɵɲɟ) ɩɪɨɞɨɥɠɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 28 ɫɭɬɨɤ. 

ɉɪɢ ɛɟɬɨɧɢɪɨɜɚɧɢɢ ɜ ɠɚɪɤɭɸ ɢ ɫɭɯɭɸ ɩɨɝɨɞɭ ɨɬɤɪɵɬɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 
ɫɜɟɠɟɭɥɨɠɟɧɧɨɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɫɪɚɡɭ ɠɟ ɩɨɫɥɟ ɟɟ ɭɤɥɚɞɤɢ ɢ ɭɩɥɨɬɧɟɧɢɹ ɜ 
ɧɟɡɚɳɢɳɟɧɧɵɯ ɲɚɬɪɨɦ ɦɚɫɫɢɜɧɵɯ ɛɥɨɤɚɯ ɢ ɤɨɧɫɬɪɭɤɰɢɹɯ ɬɢɩɚ ɩɥɢɬ ɞɨɥɠɧɚ 
ɭɤɪɵɜɚɬɶɫɹ ɩɚɪɨɧɟɩɪɨɧɢɰɚɟɦɨɣ (ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ) ɫɜɟɬɥɨɣ ɩɥɟɧɤɨɣ 0,16—0,20 
ɦɦ ɢ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɧɟɸ ɜ ɬɟɱɟɧɢɟ 6 ÷ 8 ɱ, ɩɨɫɥɟ ɱɟɝɨ ɦɨɠɟɬ ɛɵɬɶ ɧɚɱɚɬ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɣ ɜɥɚɠɧɨɫɬɧɵɣ ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɥɢɜɚ ɜɨɞɨɣ ɢ 
ɞɪ.  

ȼ ɠɚɪɤɭɸ ɢ ɫɭɯɭɸ ɩɨɝɨɞɭ ɧɚ ɩɟɪɢɨɞ ɭɯɨɞɚ ɡɚ ɛɟɬɨɧɨɦ ɞɨɥɠɧɚ ɬɚɤɠɟ 
ɩɨɫɬɨɹɧɧɨ ɧɚɯɨɞɢɬɶɫɹ ɜɨ ɜɥɚɠɧɨɦ ɫɨɫɬɨɹɧɢɢ ɧɟɫɧɹɬɚɹ ɞɟɪɟɜɹɧɧɚɹ ɨɩɚɥɭɛɤɚ.  

ȼ ɨɫɟɧɧɟɟ ɢ ɜɟɫɟɧɧɟɟ ɜɪɟɦɹ ɝɨɞɚ, ɤɨɝɞɚ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 5° ɋ ɢ ɜɨɡɦɨɠɧɵ ɡɚɦɨɪɨɡɤɢ, ɜɥɚɠɧɨɫɬɧɵɣ 
ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ ɫɥɟɞɭɟɬ ɡɚɦɟɧɹɬɶ ɭɤɪɵɬɢɟɦ ɩɚɪɨ- ɢɥɢ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ (ɩɨɥɢɷɬɢɥɟɧɨɜɚɹ ɩɥɟɧɤɚ, ɉȼɏ, ɬɨɥɶ ɢ ɬ. ɩ.); ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɨɜɟɪɯ ɧɢɯ ɭɫɬɪɚɢɜɚɟɬɫɹ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ.  

ɋ ɰɟɥɶɸ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɫɜɟɠɟɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ:  

ɚ) ɪɚɛɨɬɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɭɥɨɠɟɧɧɨɝɨ ɛɥɨɤɚ ɩɨ ɭɯɨɞɭ ɢ ɩɨ ɭɞɚɥɟɧɢɸ 
ɰɟɦɟɧɬɧɨɣ ɩɥɟɧɤɢ ɞɨ ɧɚɛɨɪɚ ɛɟɬɨɧɨɦ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɫɠɚɬɢɢ 1,5 Ɇɉɚ 
ɜɵɩɨɥɧɹɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɨɳɚɬɵɯ ɧɚɫɬɢɥɨɜ;  

ɛ) ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɟ ɭɞɚɥɟɧɢɟ ɰɟɦɟɧɬɧɨɣ ɩɥɟɧɤɢ ɫɥɟɞɭɟɬ ɧɚɱɢɧɚɬɶ 
ɬɨɥɶɤɨ ɩɨɫɥɟ ɧɚɛɨɪɚ ɛɟɬɨɧɨɦ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɫɠɚɬɢɢ ɧɟ ɦɟɧɟɟ 1,5 Ɇɉɚ;  

ɜ) ɭɫɬɚɧɨɜɤɭ ɢ ɩɟɪɟɫɬɚɧɨɜɤɭ ɨɩɚɥɭɛɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ 
ɛɟɬɨɧɨɦ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɫɠɚɬɢɢ 2,5 Ɇɉɚ;  

ɝ) ɩɟɪɟɦɟɳɟɧɢɟ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɟɠɟɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ (ɛɟɬɨɧɨɜɨɡɨɜ ɢ ɬ. ɩ.) ɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ 
ɩɨɫɥɟ ɧɚɛɨɪɚ ɛɟɬɨɧɨɦ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɫɠɚɬɢɢ ɧɟ ɦɟɧɟɟ 2,5 Ɇɉɚ;  

ɞ) ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɛɥɢɡɢ ɡɚɛɟɬɨɧɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜɡɪɵɜɧɵɯ 
ɪɚɛɨɬ ɩɚɫɩɨɪɬ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɞɨɥɠɟɧ ɛɵɬɶ ɫɨɝɥɚɫɨɜɚɧ ɫ ɝɟɧɟɪɚɥɶɧɵɦ 
ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɦ.  

Ɂɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɚɥɭɛɤɢ ɜ ɫɜɟɠɟɭɥɨɠɟɧɧɵɣ ɛɟɬɨɧ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɬɹɠɟɣ ɢ ɚɧɤɟɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɩɪɢ ɫɠɚɬɢɢ 
ɧɟ ɦɟɧɟɟ 2,5 Ɇɉɚ.  

ȼ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ ɛɟɬɨɧɚ (ɪɚɤɨɜɢɧ, ɤɚɜɟɪɧ, ɬɪɟɳɢɧ) 
ɩɪɢɱɢɧɵ ɢɯ ɩɨɹɜɥɟɧɢɹ (ɧɟɩɪɚɜɢɥɶɧɨ ɩɨɞɨɛɪɚɧɧɵɣ ɫɨɫɬɚɜ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, 
ɧɚɪɭɲɟɧɢɹ ɩɪɚɜɢɥ ɟɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ 
ɫɦɟɫɢ, ɧɟɩɪɚɜɢɥɶɧɵɣ ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ ɢ ɬ. ɞ.) ɜɵɹɫɧɹɬɫɹ ɢ ɭɫɬɪɚɧɹɬɫɹ.  

ɉɨɜɟɪɯɧɨɫɬɧɵɟ ɪɚɤɨɜɢɧɵ ɜ ɭɥɨɠɟɧɧɵɯ ɛɥɨɤɚɯ ɨɛɹɡɚɬɟɥɶɧɨ ɪɚɫɱɢɳɚɬɶɫɹ 
ɞɨ ɡɞɨɪɨɜɨɝɨ ɛɟɬɨɧɚ. Ɋɚɫɱɢɳɟɧɧɵɟ ɪɚɤɨɜɢɧɵ ɧɚ ɥɢɰɟɜɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɛɥɨɤɚ 
ɡɚɩɨɥɧɹɸɬɫɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɶɸ ɬɨɣ ɠɟ ɦɚɪɤɢ (ɤɥɚɫɫɚ), ɱɬɨ ɢ ɜ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɨ ɫ 
ɤɪɭɩɧɨɫɬɶɸ ɡɚɩɨɥɧɢɬɟɥɹ ɞɨ 20 ɦɦ. 
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5.5 Ⱥɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ 
 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ 

ɚɪɦɢɪɨɜɚɧɢɹ ߤ = ͳͲ − ͳͷ ɤɝ/ɦ3, ɞɚɥɟɟ ɜɵɱɢɫɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ ɧɚ 
ɨɛɴɟɦ ɛɟɬɨɧɚ I ɷɬɚɩɚ: 

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ: 
 ܸ ∙ ߤ = Ͷͳͻʹ͹͹,͸ ∙ ͳͲ = Ͷͳͻʹ͹͹͸ ˍˆ = Ͷͳͻʹ,ͺ ˕,                                      ሺͷ.ͷ͹ሻ 

 
ɝɞɟ     ߤ − ɤɨɷɮɮɢɰɢɟɧɬ ɚɪɦɢɪɨɜɚɧɢɹ; ܸ − ɨɛɴёɦ ɛɟɬɨɧɚ. 

 
Ⱥɪɦɚɬɭɪɚ ɝɨɪɹɱɟɤɚɬɚɧɚɹ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɫ ɩɨɫɬɨɹɧɧɨɣ ɢ 

ɩɟɪɟɦɟɧɧɨɣ ɜɵɫɨɬɨɣ ɜɵɫɬɭɩɨɜ ɞɢɚɦɟɬɪɨɦ 6-50 ɦɦ  
 
5.6 ɉɨɤɚɡɚɬɟɥɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɬɢɩɨɜ ɪɚɛɨɬ 
 
ɉɨɤɚɡɚɬɟɥɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɬɢɩɨɜ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 5.1 
 

Ɍɚɛɥɢɰɚ 5.1 – ɉɨɤɚɡɚɬɟɥɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɢɩɨɜ ɪɚɛɨɬ 
Ɍɢɩ ɩɪɨɢɡɜɨɞɢɦɵɯ 

ɪɚɛɨɬ 
ɇɨɦɟɧɤɥɚɬɭɪɚ 

ɪɚɫɰɟɧɨɤ 
Ɂɧɚɱɟɧɢɟ ȿɞ. ɢɡɦɟɪɟɧɢɹ 

ɍɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ 
ɫɦɟɫɢ  Ƚɗɋɇ 37-01-002-04 10,26 

1 ɦɚɲ./ɱɚɫ ɧɚ 
100 ˏ ଷ 

ȼɢɛɪɢɪɨɜɚɧɢɟ  Ƚɗɋɇ 37-01-002-04 28,68 
1 ɦɚɲ./ɱɚɫ ɧɚ 

100 ˏ ଷ 

Ɉɩɚɥɭɛɨɱɧɵɟ 
ɪɚɛɨɬɵ 

Ƚɗɋɇ 37-01-015-07 13,21 
100 ˏ ଶ 

ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ 

Ⱥɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ Ƚɗɋɇ 37-01-027-05 75,21 100 ɬ ɚɪɦɚɬɭɪɵ 

 
5.6.1 ɍɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
 
ɍɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ ɤɪɚɧɚɦɢ ɢ 

ɫɨɫɬɚɜɥɹɟɬ 25-50 ɬ ɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɛɥɨɤɢ ɜɵɫɨɬɨɣ ɞɨ 5 ɦ.  
ɋɨɫɬɚɜ ɪɚɛɨɬ: 
– ɩɨɞɝɨɬɨɜɤɚ ɛɥɨɤɚ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ; 
– ɩɟɪɟɝɪɭɡɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢɡ ɚɜɬɨɦɨɛɢɥɹ-ɫɚɦɨɫɜɚɥɚ ɜ ɛɚɞɶɸ; 
– ɩɨɞɚɱɚ ɢ ɭɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 
– ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ; 
– ɦɨɧɬɚɠ ɢ ɞɟɦɨɧɬɚɠ ɩɪɢɟɦɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
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ȼɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɧɚ ɭɤɥɚɞɤɭ ɛɟɬɨɧɚ: 
 ܶ˄  =  ʐܸ ∙ ͳͲ,ʹ͸ͳͲͲ =  Ͷͳͻʹ͹͹,͸ ∙ ͳͲ,ʹ͸ͳͲͲ = Ͷ͵Ͳͳ͹,ͻ ˏ˃˛. ˚˃˔,                     ሺͷ.ͷͺሻ 

 
ɝɞɟ      ʐܸ − ɨɛɴёɦ ɛɟɬɨɧɚ.  
 

ȼɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɜɢɛɪɢɪɨɜɚɧɢɹ ɛɟɬɨɧɚ: 
 ܶ˅ = ʐܸ ∙ ʹͺ,͸ͺͳͲͲ = Ͷͳͻʹ͹͹,͸ ∙ ʹͺ,͸ͺͳͲͲ = ͳʹͲʹͶͺ,ͺ ˏ˃˛. ˚˃˔.                      ሺͷ.ͷͻሻ 

 
5.6.2 Ⱥɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ 
 
ɍɫɬɚɧɨɜɤɚ ɚɪɦɨɤɚɪɤɚɫɨɜ ɢ ɚɪɦɨɮɟɪɦ ɦɚɫɫɨɣ ɞɨ 5 ɬ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ ɤɪɚɧɚɦɢ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ 25-50 ɬ. 
ɋɨɫɬɚɜ ɪɚɛɨɬ: 
– ɭɫɬɚɧɨɜɤɚ ɚɪɦɚɬɭɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɷɥɟɤɬɪɨɩɪɢɯɜɚɬɤɨɣ; 
– ɫɜɚɪɤɚ ɫɬɵɤɨɜ. 
 
ȼɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɦɨɧɬɚɠɚ ɚɪɦɨɤɚɪɤɚɫɨɜ: 
 ܶ˃ = ܸ˃ ∙ ͹ͷ,ʹͳͳͲͲ = Ͷͳͻʹ,ͺ ∙ ͹ͷ,ʹͳͳͲͲ = ͵ͳͷ͵,Ͷ ˏ˃˛. ˚˃˔,                                ሺͷ.͸Ͳሻ 

 
ɝɞɟ      ܸ˃ − ɨɛɴёɦ ɚɪɦɚɬɭɪɵ. 
 

5.6.3 Ɍɟɯɧɨɥɨɝɢɹ ɦɨɧɬɚɠɚ ɨɩɚɥɭɛɤɢ 
 

ɍɫɬɚɧɨɜɤɚ ɢ ɪɚɡɛɨɪɤɚ ɩɥɨɫɤɨɣ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɢ ɧɚɤɥɨɧɧɵɦɢ ɬɹɠɚɦɢ 
ɨɩɚɥɭɛɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦ ɤɚɛɟɥɶ-ɤɪɚɧɨɦ 25-50 ɬ ɨɩɚɥɭɛɤɢ 
ɞɟɪɟɜɹɧɧɨɣ ɤɪɭɩɧɨɩɚɧɟɥɶɧɨɣ ɳɢɬɨɜɨɣ. 

ɋɨɫɬɚɜ ɪɚɛɨɬ: 
– ɭɫɬɚɧɨɜɤɚ ɨɩɚɥɭɛɤɢ ɫ ɩɨɞɚɱɟɣ ɟɟ ɤɪɚɧɚɦɢ ɢ ɤɪɟɩɥɟɧɢɟ; 
– ɪɚɡɛɨɪɤɚ ɨɩɚɥɭɛɤɢ ɫ ɨɛɪɟɡɤɨɣ ɬɹɠɟɣ ɢ ɚɧɤɟɪɨɜ. 
 
ɉɥɨɳɚɞɶ ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ: 
 ܵ = ʐܸ ∙  ˑ˒,                                                                                                             ሺͷ.͸ͳሻܭ

 

ɝɞɟ     ʐܸ – ɨɛɴёɦ ɛɟɬɨɧɚ; ܭˑ˒ – ɤɨɷɮ. ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (0,4-0,6 ɦ2/ɦ3). 
 ܵ = Ͳ,ͷ ∙ Ͷͳͻʹ͹͹,͸ =  ʹͲͻ͸͵ͺ,ͺ ˏଶ. 
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ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɚɥɭɛɨɱɧɵɯ ɪɚɛɨɬ: 
 ܶˑ  =  ܵ ∙ ͳ͵,ʹͳ = ʹͲͻ͸͵ͺ,ͺ ∙ ͳ͵,ʹͳ/ͳͲͲ = ʹ͹͸ͻ͵,͵ ˏ˃˛./˚˃˔.             ሺͷ.͸ʹሻ  
 
5.6.4 ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
 ܶ = ܶˑ + ܶ˄ + ܶ˅ + ܶ˃ ,                                                                                          ሺͷ.͸͵ሻ 
 ܶ =  ʹ͹͸ͻ͵,͵ + Ͷ͵Ͳͳ͹,ͻ + ͳʹͲʹͶͺ,ͺ + ͵ͳͷ͵,Ͷ = ͳͻͶͳͳ͵,Ͷ ˏ˃˛./˚˃˔. 
 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ: 
 ʡܸ = ͳͻͶͳͳ͵,Ͷ Ͷͳͻʹ͹͹,͸ = Ͳ,Ͷ͸ ˏ˃˛. ˚˃˔/ˏଷ. 
 
5.7 II ɷɬɚɩ – ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ 
 
ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜ 

ɬɟɥɟ ɩɥɨɬɢɧɵ ɜ ɤɨɬɥɨɜɚɧɟ 1-ɨɣ ɨɱɟɪɟɞɢ.  
ɋɨɫɬɚɜ ɪɚɛɨɬ 
1) ɋɭɠɟɧɢɟ ɪɭɫɥɚ ɩɟɪɟɦɵɱɤɚɦɢ (ɧɢɡɨɜɵɦɢ ɢ ɜɟɪɯɨɜɵɦɢ); 
2) ɉɟɪɟɤɪɵɬɢɟ ɩɪɨɪɚɧɚ. 

 
Ɋɢɫɭɧɨɤ 5.2 – ɜɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ I ɨɱɟɪɟɞɢ 

 



95 
 

 
Ɋɢɫɭɧɨɤ 5.3 – ɧɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ I ɨɱɟɪɟɞɢ 

 

 
Ɋɢɫɭɧɨɤ 5.4 – ɜɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ II  ɨɱɟɪɟɞɢ 

 

 
Ɋɢɫɭɧɨɤ 5.5 – ɧɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ II  ɨɱɟɪɟɞɢ 

 
5.8 III ɷɬɚɩ – ɇɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ ɧɚɱɚɥɚ 

ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ III ɷɬɚɩɚ: 
1) ȼɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ II ɨɱɟɪɟɞɢ (ɤɨɬɥɨɜɚɧ II  

ɨɱɟɪɟɞɢ); 
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2) Ɉɬɤɚɱɤɚ ɜɨɞɵ ɢ ɜɨɞɨɩɨɧɢɠɟɧɢɟ ɜ ɤɨɬɥɨɜɚɧɟ II  ɨɱɟɪɟɞɢ; 
2) ȼɵɟɦɤɚ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɫ ɜɪɟɡɤɨɣ ɜ ɫɤɚɥɭ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ȻȼɊ; 
3) Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɬɟɥɚ ɩɥɨɬɢɧɵ, ɩɨɞɜɨɞɹɳɟɝɨ ɤɚɧɚɥɚ; 
4) ɇɚɪɚɳɢɜɚɧɢɟ ɜɫɟɯ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ; 
5) ɍɫɬɪɚɢɜɚɸɬ ɝɥɭɛɨɤɭɸ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ; 
6)Ȼɭɪɹɬ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ. 
 
Ʉɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɦɵɱɟɤ II  ɨɱɟɪɟɞɢ, ɬɟɯɧɨɥɨɝɢɸ ɜɨɡɜɟɞɟɧɢɹ, ɦɟɯɚɧɢɡɦɵ ɢ 

ɬɪɚɧɫɩɨɪɬ ɩɪɢɧɢɦɚɟɦ ɚɧɚɥɨɝɢɱɧɵɦɢ, ɤɚɤ ɞɥɹ ɩɟɪɟɦɵɱɟɤ I ɨɱɟɪɟɞɢ. ȼɫɟ ɪɚɛɨɬɵ: 
ɜɨɞɨɨɬɥɢɜ, ȻȼɊ, ɜɵɟɦɤɚ ɝɪɭɧɬɨɜ, ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɤɨɬɥɨɜɚɧɭ II  ɨɱɟɪɟɞɢ 
ɜɵɩɨɥɧɹɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ, ɤɚɤ ɜ ɤɨɬɥɨɜɚɧɟ I ɨɱɟɪɟɞɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯ ɠɟ 
ɬɟɯɧɨɥɨɝɢɣ, ɦɟɯɚɧɢɡɦɨɜ ɢ ɬɪɚɧɫɩɨɪɬɚ. 

5.9 IV ɷɬɚɩ – ɇɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ ɧɟɨɛɯɨɞɢɦɵɯ 
ɞɥɹ ɩɭɫɤɚ 1-ɨɝɨ ȽȺ 

 
ɋɨɫɬɚɜ ɪɚɛɨɬ: 
 
1) ɇɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɜɫɟɦɭ ɮɪɨɧɬɭ; 
2) ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ; 
3) ɉɭɫɤ 1-ɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

 
5.10 V ɷɬɚɩ – ɇɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ, 

ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɩɭɫɤɚ ɜɫɟɯ ȽȺ 
 
ɋɨɫɬɚɜ ɪɚɛɨɬ: 
 
1) ɇɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɜɫɟɦɭ ɮɪɨɧɬɭ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ 
2) ɉɭɫɤ ɜɫɟɯ ȽȺ 
 
Ɂɧɚɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.2 
 

Ɍɚɛɥɢɰɚ 5.2 – Ɂɧɚɱɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

Ɂɧɚɱɟɧɢɟ ȿɞ.ɢɡɦɟɪɟɧɢɹ 

ȻȼɊ, ܬ˄˅˓ Ͳ,ͲͲʹ ˔ˏˈː/ˏଷ 
ɁɊ, ܬˊ˓ Ͳ,ͲͲͲͲ͸͸ ˏˈ˔/ˏଷ 
ȻɊ, ܬ˄˓ Ͳ,Ͷ͸ ˏ˃˛. ˚/ˏଷ 

 
Ɉɛɴɟɦɵ ɡɟɦɥɹɧɵɯ ɢ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɚɯ 5.3 ɢ 5.4. 
 

Ɍɚɛɥɢɰɚ 5.3 – Ɉɛɴɟɦɵ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 
№ Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ Ɉɛɴɟɦ, ɦ3 Ɇɟɫɹɰɵ ɉɪɢɦɟɱɚɧɢɹ 
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ɷɬɚɩɚ 
ȼɵɟɦɤɚ ɝɪɭɧɬɚ 

I Ʉɨɬɥɨɜɚɧ Iɨɱɟɪɟɞɢ (ɫɤɚɥɶɧɨɝɨ 
ɝɪɭɧɬɚ)  

44182 ȻȼɊ=1,4 
ɁɊ=3 

ȻȼɊ ɜ 3 ɫɦɟɧɵ: 
4,2/3=1,4 

III  Ʉɨɬɥɨɜɚɧ IIɨɱɟɪɟɞɢ (ɫɤɚɥɶɧɨɝɨ 
ɝɪɭɧɬɚ)  

25412,8 ȻȼɊ=0,8 
ɁɊ=1,7 

ȻȼɊ ɜ 3 ɫɦɟɧɵ: 
2,4/3=0,8 

III  Ɂɞɚɧɢɟ Ƚɗɋ  5254 ȻȼɊ=0,5 
ɁɊ=0,35 

 

III  Ⱦɟɪɢɜɚɰɢɨɧɧɵɣ ɤɚɧɚɥ 418265 ȻȼɊ=13,3 
ɁɊ=27,6 

ȼ 3 ɫɦɟɧɵ 1 
ɦɟɯɚɧɢɡɦɨɦ ȻȼɊ ɜ 3 
ɫɦɟɧɵ: 
39,8/3=13,3 

ɇɚɫɵɩɧɵɟ ɪɚɛɨɬɵ 
ɉɟɪɟɦɵɱɤɢ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ 

I ɇɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ 3175,2 ɁɊ=0,21  
Ɉɤɨɧɱɚɧɢɹ ɬɚɛɥɢɰɵ 5.3 
 ȼɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ 9023,6 ɁɊ=0,59  

ɉɟɪɟɦɵɱɤɢ ɤɨɬɥɨɜɚɧɚ II ɨɱɟɪɟɞɢ 
II  ɇɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ 2936,3 ɁɊ=0,19  

ȼɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ 8751,2 ɁɊ=0,58  
III  ɉɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ  

 
Ɍɚɛɥɢɰɚ 5.4 – Ɉɛɴɟɦɵ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ. 
№ 
ɷɬɚɩɚ 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ Ɉɛɴɟɦ, ɦ3 Ɇɟɫɹɰɵ ɉɪɢɦɟɱɚɧɢɹ 

I Ȼɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ 66168,9 60,4 3 ɫɦɟɧɵ 1 ɤɪɚɧ  
III  Ⱦɟɪɢɜɚɰɢɨɧɧɵɣ ɬɭɧɧɟɥɶ 86214 78,7 3 ɫɦɟɧɵ ɢ 1 

ɦɟɯɚɧɢɡɦɨɦ  
III  ȼɨɞɨɩɪɢɟɦɧɢɤ 2126 1,9 3 ɫɦɟɧɵ 
III  Ɂɞɚɧɢɟ Ƚɗɋ 13040 12 3 ɫɦɟɧɵ 
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6 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

6.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

Ɋɵɧɨɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ 
ɫɥɨɠɧɵɯ ɪɵɧɤɨɜ, ɬɚɤ ɤɚɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɹɜɥɹɟɬɫɹ ɭɧɢɤɚɥɶɧɵɦ ɬɨɜɚɪɨɦ, 
ɨɫɧɨɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɧɚɤɨɩɥɟɧɢɹ ɢ 
ɯɪɚɧɟɧɢɹ, ɢɦɟɧɧɨ ɩɨɷɬɨɦɭ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɥɸɛɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜɨɡɦɨɠɧɨ 
ɥɢɲɶ ɩɪɢ ɭɫɥɨɜɢɢ ɩɨɫɬɨɹɧɧɨ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨɫɹ ɛɚɥɚɧɫɚ ɫɩɪɨɫɚ ɢ 
ɩɪɟɞɥɨɠɟɧɢɹ. 

Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ ɜɢɞɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 
 
Ɍɚɛɥɢɰɚ 6.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ⱥɥɬɚɣɫɤɨɣ Ƚɗɋ 

Ƚɨɞ 2023 2024 2025 2026 2027 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 142 142 142 142 142 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

4000 4000 4000 4000 4000 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ ∙ ɱ 1192000 1192000 1192000 1192000 1192000 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 
1 1 1 1 1 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ ∙ ɱ 

11920 11920 11920 11920 11920 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
Ɇȼɬ ∙ ɱ 

1180080 1180080 1180080 1180080 1180080 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ,  ɪɭɛ./Ɇȼɬ ∙ ɱ 
1077 1110 1143 1175 1206 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ. ɪɭɛ. 1271 1310 1349 1387 1423 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ,ɦɥɧ. ɪɭɛ. 212 218 225 231 237 

 
ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 6.1, ɪɨɫɬ ɜɵɪɭɱɤɢ ɡɚ ɢɫɫɥɟɞɭɟɦɵɣ ɩɟɪɢɨɞ ɩɪɨɢɡɨɲёɥ ɡɚ 

ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɞɢɧɵɦɢ 
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ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɩɪɢ ɷɬɨɦ ɨɛɴɟɦɵ ɪɟɚɥɢɡɚɰɢɢ ɧɟ 
ɢɡɦɟɧɢɥɢɫɶ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

 
6.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɮɨɪɦɢɪɭɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ «ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ 

ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 
16.01.2017 ɝ. №9) [38]ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɹɬɵ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 

ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) – 0,08%. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ ɢ 

ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 

 
Ɍɚɛɥɢɰɚ 6.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ. ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɦɥɧ. ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 777,3 15,1 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 496,3 16,21 

ɂɬɨɝɨ 31,31 

 
ɂɡ ɬɚɛɥɢɰɵ 6.2 ɜɢɞɧɨ, ɱɬɨ ɞɨɥɹ ɩɪɨɱɢɯ ɪɚɫɯɨɞɨɜ ɢ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ  

ɫɨɩɨɫɬɚɜɢɦɚ.  
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ. ȼ ɬɚɛɥɢɰɟ 9.3 ɩɪɢɜɟɞɟɧɵ ɭɞɟɥɶɧɵɟ 
ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
Ɍɚɛɥɢɰɚ 6.3 – ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 
ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ, ɥɟɬ 

ɨɬ 1 ɞɨ 5  ɨɬ 6 ɞɨ 15 ɨɬ 16 ɞɨ 25 ɫɜɵɲɟ 25 

ɨɬ 100 Ɇȼɬ ɞɨ 399 Ɇȼɬ 0,12% 0,17% 0,3% 0,4% 
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ɇɚ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 142 Ɇȼɬ ɭɞɟɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɫɨɫɬɚɜɢɬ 0,12; 0,17%; 0,3% ɢ 0,4%. 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ 
ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ [38]. Ⱦɚɧɧɵɟ ɩɨ 
ɪɚɫɯɨɞɚɦ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.4. 

 
Ɍɚɛɥɢɰɚ 6.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ˏˎː. ˓˖˄. 
ɈȺ "ɋɈ - ȿɗɋ" 135,38 ˕˞˔. ˓˖˄./ʛʑ˕ 19,22 

ȺɈ «ȺɌɋ» (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ˕˞˔. ˓˖˄./ʛʑ˕˚ 1,35 

ȺɈ «ɐɎɊ» (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318 ˕˞˔. ˓˖˄. ʛʑ˕˚ 0,39 

ɂɬɨɝɨ 20,96 
Ɉɝɪɨɦɧɚɹ ɞɨɥɹ ɡɚɬɪɚɬ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɭɫɥɭɝɢ ɈȺ "ɋɈ – ȿɗɋ". ɗɬɨ 

ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɞɚɧɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɟɞɢɧɨɥɢɱɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬ 
ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɜ ȿɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ 
Ɋɨɫɫɢɢ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.5. Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɩɪɢɥɨɠɟɧɢɢ ɀ ɧɚ ɪɢɫɭɧɤɟ ɀ.1. 

 
Ɍɚɛɥɢɰɚ 6.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɨɞ 2023  2024 2025 2026 2027 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ˏˎː. ˓˖˄. 10,49 21,18 35,01 43,34 43,34 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ˏˎː. ˓˖˄. 5,19 9,34 22,89 29,29 29,29 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ˏˎː. ˓˖˄. 31,30 75,13 75,13 75,13 75,13 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ˏˎː. ˓˖˄. 0,65 1,17 2,86 3,66 3,66 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ˏˎː. ˓˖˄. 8,73 20,95 20,95 20,95 20,95 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ˏˎː. ˓˖˄. 2,94 8,83 8,83 8,83 8,83 

ɂɬɨɝɨ, ˏˎː. ˓˖˄. 59,30 136,60 165,67 181,20 181,20 

 
ɂɡ ɬɚɛɥɢɰɵ 6.5 ɫɥɟɞɭɟɬ, ɱɬɨ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ Ⱦɟɛɟɞɫɤɨɦɭ ɝɢɞɪɨɭɡɥɭ ɜ 

ɢɫɫɥɟɞɭɟɦɵɣ ɩɟɪɢɨɞ ɨɛɴɹɫɧɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ. 
Ɍɚɤɠɟ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ Ⱦɟɛɟɞɫɤɨɦɭ ɝɢɞɪɨɭɡɥɭ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
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Ɋɢɫɭɧɨɤ 6.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɫɩɢɫɵɜɚɟɬɫɹ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨɷɬɨɦɭ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɛɭɞɭɬ ɡɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. ɇɚɢɦɟɧɶɲɢɟ ɡɚɬɪɚɬɵ – ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɢ ɧɚɥɨɝ ɧɚ ɜɨɞɭ, ɬɚɤ ɤɚɤ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɬɟɩɟɧɧɨ, ɫ ɭɫɬɚɧɨɜɤɨɣ ɩɟɪɜɨɝɨ ɚɝɪɟɝɚɬɚ ɢ 
ɩɨɞɤɥɸɱɟɧɢɟɦ ɤ ɩɨɬɪɟɛɢɬɟɥɸ. 

 
6.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 20%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ  1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 9.6. 

 
 

24%

16%

41%

2%
12%

5%

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɧ.ɪɭɛ

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ.

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ.ɪɭɛ.
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ.
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ.
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Ɍɚɛɥɢɰɚ 6.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

Ƚɨɞ 2024  2025 2026 2027 2028 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ˏˎː. ˓˖˄. 249,17 241,75 252,10 272,02 280,01 

ɇȾɋ, ˏˎː. ˓˖˄. 201,33 128,10 104,58 343,99 351,78 
ȼɡɧɨɫɵ ɜ ɫɨɰ. 

ɮɨɧɞɵ, ˏˎː. ˓˖˄. 61,67 61,67 61,67 61,67 61,67 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ˏˎː. ˓˖˄. 19,77 40,57 65,37 64,42 63,47 

ɂɬɨɝɨ, ˏˎː. ˓˖˄. 531,93 472,09 483,73 742,10 756,93 
 
ɂɫɯɨɞɹ ɢɡ ɜɵɲɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 6.6, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ 

ɨ ɬɨɦ, ɱɬɨ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɧɚɥɨɝɨɜ, ɜɵɩɥɚɱɢɜɚɟɦɵɯ Ƚɗɋ ɝɨɫɭɞɚɪɫɬɜɭ, ɡɚɧɢɦɚɸɬ 
ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ ɢ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ.  

Ɍɚɤɠɟ ɢɡ ɬɚɛɥɢɰɵ 6.6 ɜɢɞɧɨ, ɱɬɨ ɟɠɟɝɨɞɧɨ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɧɚɥɨɝɨɜɵɯ 
ɪɚɫɯɨɞɨɜ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɇȾɋ, ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ ɢ ɧɚɥɨɝɚ ɧɚ ɢɦɭɳɟɫɬɜɨ. 

 
6.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 
6.7.  

 
Ɍɚɛɥɢɰɚ 6.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɨɞ 2023 2024 2025 2026 2027 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ˏ ˎː. ˓˖˄. 524,49 1198,29 1102,08 1012,70 929,44 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ˏˎː. ˓˖˄. 59,30 136,60 165,67 181,20 181,20 
EBIT(ɩɪɢɛɵɥɶ ɞɨ 

ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ˏ ˎː. ˓˖˄. 643,94 1589,70 1631,90 1673,72 1714,53 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ˏ ˎː. ˓˖˄. 378,25 1240,78 1206,99 1271,99 1363,59 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ) 26,96 248,16 241,40 254,40 272,72 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 351,28 992,62 965,59 1017,59 1090,87 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 6.7 ɜɢɞɧɨ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɧɚɩɪɹɦɭɸ 

ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ ɜɵɪɭɱɤɢ ɢ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɪɭɱɤɢ ɢɡ-ɡɚ 
ɪɨɫɬɚ ɰɟɧ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɪɨɫɬɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ, ɚ ɬɚɤɠɟ ɭɦɟɧɶɲɟɧɢɟɦ 
ɡɚɬɪɚɬ, ɜɢɞɟɧ ɟɠɟɝɨɞɧɵɣ ɪɨɫɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ. Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.2. 
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Ɋɢɫɭɧɨɤ 6.2 – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ 

 
ɂɡ ɪɢɫɭɧɤɚ 6.2 ɜɢɞɧɨ, ɱɬɨ ɩɪɨɟɤɬ ɛɭɞɟɬ ɭɜɟɥɢɱɢɜɚɬɶ ɫɜɨɸ ɷɤɨɧɨɦɢɱɟɫɤɭɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫ 2023 ɝɨɞɚ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɩɨɨɱɟɪёɞɧɵɦ ɩɭɫɤɨɦ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

 
6.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9 ‒ «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.»). 

 
6.5.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ: 

1. ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ; 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ; 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ; 
4. ɂ ɬ.ɞ. 
Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɨɤɭɦɟɧɬɚɰɢɟɣ, [38],[40],[41]. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert».  
Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ 

ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
1) ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ⱦɟɛɟɞɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ Ⱦɟɛɟɞ 

ɦɨɳɧɨɫɬɶɸ 142 Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

2) ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ 
ɨɬɪɚɠɚɟɬ ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ 
ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ; 

3) ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 
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ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 
6.5.2 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɩɪɨɟɤɬɚ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 6.8. 

 
Ɍɚɛɥɢɰɚ 6.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, 

ɦɟɫ. 158 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ. 2376,08 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 1,76 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 17,99 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ. ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉȼɬ˚ 0,203 

 
ɂɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 6.8 ɜɢɞɧɨ, ɱɬɨ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ 

ɫɨɫɬɚɜɥɹɟɬ 158 ɦɟɫɹɰɟɜ (13,2 ɥɟɬ). Ⱦɥɹ ɟɝɨ ɫɨɤɪɚɳɟɧɢɹ ɦɨɠɧɨ ɩɪɢɛɟɝɧɭɬɶ ɤ 
ɧɟɤɨɬɨɪɵɦ ɜɚɪɢɚɧɬɚɦ, ɧɚɩɪɢɦɟɪ, ɬɚɤɢɦ, ɤɚɤ ɩɪɢɜɥɟɱɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɫɪɟɞɫɬɜ ɢɥɢ ɤɪɟɞɢɬɨɜ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱦɟɛɟɞɫɤɨɣ ɝɢɞɪɨɭɡɥɚ. 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢPI > ͳ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ɉɨɤɚɡɚɬɟɥɶ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞёɧɧɨɝɨ ɞɨɯɨɞɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
ɹɜɥɹɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɨɣ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɪɢɛɵɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚ, 
ɟɝɨ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɢ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ.  
 

6.6 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 9.9.  
 
Ɍɚɛɥɢɰɚ 6.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞ 2021 20211 2023 2024 2025 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 61,67 61,67 70,47 521 440,35 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 0,38 0,38 7,71 20,13 40,94 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 62,05 62,05 78,19 541,13 481,29 
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Ɉɬɱɢɫɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ ɬɚɤɢɯ ɧɚɥɨɝɨɜ, ɤɚɤ ɇȾɋ, ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, 
ɨɬɱɢɫɥɟɧɢɣ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ ɢ ɜɨɞɧɨɝɨ ɧɚɥɨɝɚ, ɚ ɬɚɤɠɟ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ 
ɧɚɥɨɝɚ ɧɚ ɢɦɭɳɟɫɬɜɚ ɞɟɥɚɸɬ ɩɪɨɟɤɬ ɨɛɳɟɫɬɜɟɧɧɨ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦ. 

Ɍɚɤɠɟ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ-ɡɚ 
ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. 

 
6.7 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɧɚɫɤɨɥɶɤɨ ɫɢɥɶɧɨ 

ɢɡɦɟɧɢɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ ɩɪɢ ɨɩɪɟɞɟɥёɧɧɨɦ ɢɡɦɟɧɟɧɢɢ ɨɞɧɨɝɨ ɢɡ  
ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɚ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ ɱɢɫɬɨɝɨ  
ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ ɞɨɯɨɞɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

 ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
 ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
 ɰɟɧɵ ɫɛɵɬɚ; 
 ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ;  
 ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ.  
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ 

ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.3. 
 

 
Ɋɢɫɭɧɨɤ 6.3 – ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ PI ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 
ɂɡ ɪɢɫɭɧɤɚ 6.3 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɬɚɜɤɢ 

ɧɚɥɨɝɨɜ ɭɦɟɧɶɲɚɟɬɫɹ ɜɟɥɢɱɢɧɚ PI, ɬɨ ɟɫɬɶ ɤ ɨɛɪɚɬɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɜɟɥɢɱɢɧɵ PI. 
ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ (PI) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.4. 
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Ɋɢɫɭɧɨɤ 6.4 – ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 
ɂɡ ɪɢɫɭɧɤɚ 6.4 ɫɥɟɞɭɟɬ ɜɵɜɨɞ: ɭɜɟɥɢɱɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ  ɜɟɞɟɬ ɤ 

ɭɜɟɥɢɱɟɧɢɸ ɩɪɢɛɵɥɢ ɫ ɤɚɠɞɨɣ ɟɞɢɧɢɰɵ ɩɪɨɞɭɤɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɷɬɨ ɜɟɞɟɬ ɤ 
ɪɨɫɬɭ ɩɪɢɛɵɥɶɧɨɫɬɢ.  

ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 6.5. 

 
Ɋɢɫɭɧɨɤ 6.5 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
ȼɵɜɨɞ: ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɭɦɟɧɶɲɟɧɢɟ 

ɜɟɥɢɱɢɧɵ PI, ɫɜɹɡɶ ɦɟɠɞɭ ɩɚɪɚɦɟɬɪɚɦɢ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ. 
ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 

ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ:  
1) ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ  
2) ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ. 
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7 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱦɟɛɟɞɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

 ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ:  
- ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ.  
- ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɨɱɢɫɬɤɚ 

ɬɟɪɪɢɬɨɪɢɢ.  
- ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  
- ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ. 
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 3907-85 

«ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɨɱɢɫɬɤɭ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ 
ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 
ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 

 ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

 - ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ.  

- ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ.  

  

7.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ  
 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 
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2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ 
ɩɨɩɭɫɤɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  

 ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 
ɜɵɧɨɫɢɦɵɯ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ 
ɫɬɨɥɛɵ, ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

 Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

 Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ 
ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

 ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 

 ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

 Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 

 ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

 ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɪɟɬɢ 
ɨɫɧɨɜɧɨɣ ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ 
ɦɟɧɟɟ 5% ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ 
ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2ɦ. 

 
Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ:

           
1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ:          
1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-

ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;    
 1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);     
 1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   
 1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          
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 1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   

1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;    
 1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;         

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ  

2. ɋɚɧɢɬɚɪɧɨ – ɬɟɯɧɢɱɟɫɤɢɟ:        
2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ 

ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ;          
 2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ;   
 2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;        
 2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        
 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;           

2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ  

2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ , 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      

2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
 2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;      

2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ , ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ . 
 

7.3 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ: 

ܯ  = ܰ ∙ %ͳͲͲݍ ∙ ߩ = ܵ˄ ∙ ܤ ∙ %ͳͲͲݍ ∙ ߩ = ͳʹʹʹ ∙ ͳ͵Ͷ ∙ ͳ,ͺͳͲͲ% ∙ ʹ,ͷ = ͹͵͸ͺ,͹ ɬ,           ሺ͹.ͳሻ 

 
ɝɞɟ     ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (163748 ɦ3) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%) ܵ˄ − ɩɥɨɳɚɞɶ ɛɵɤɚ ɜ ɩɥɚɧɟ ሺܵ˄ = ͳʹʹʹ ˏଶሻ ܤ − ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ሺܤ = ͳ͵Ͷሻ ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,5= ߩ ɬ/ɦ3) 
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Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 

ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ. , 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

 M = ܰ ∙ %ͳͲͲݍ ∙  ሺ͹.ʹሻ                                                                                                           ,ߩ

 
ɝɞɟ   ܰ − ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (ɨɤɨɥɨ 20% ɨɬ ɨɛɳɟɝɨ ɨɛɴёɦɚ ɛɟɬɨɧɚ, ܰ =͵ʹ͹ͷͲ ˕); ݍ - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%); ߩ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (ρ =2,0 ɬ/ɦ3). 

 M = ܰ ∙ %ͳͲͲݍ ∙ ߩ = ͵ʹ͹ͷͲ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ͸ͷͷ ɬ. 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 7368,7 ɬ 
ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 655 ɬ ɨɬɯɨɞɨɜ 
ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɜɟɡɟɧɵ ɧɚ ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ 
ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ 
ɥɢɰɟɧɡɢɸ ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, 
ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱦɟɛɟɞɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 

 ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
 ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

 Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 
ɬɟɤɭɳɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

 ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 
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 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
 Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
 Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
 ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 12 ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ 

ɩɭɧɤɬ – ɝ.Ⱥɥɚɜɟɪɞɢ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ 
ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, 
ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 
ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ⱦɟɛɟɞ ɨɬ ɫɛɪɨɫɨɜ Ⱦɟɛɟɞɫɤɨɣ 
Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ ɑɟɦɚɥ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦ. ɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ 
Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02: 

 ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 

 ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 
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8 Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ 
ɨɧɢ ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɬɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ, ɫɚɧɢɬɚɪɧɵɦ 
ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, ɩɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ ɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɩɪɚɜɢɥɚɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɊɎ ɢ ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ.  

Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɤɚɤ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ.  

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɩɪɢёɦɚɦ ɪɚɛɨɬ, ɩɪɢёɦɚɦ 
ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ 
ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɢɸ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ.  

ɇɚ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɭɤɨɜɨɞɢɬɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ. Ⱦɚɧɧɵɟ ɥɢɰɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨ ɫɜɨɢɦɢ 
ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ 
ɢ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɉɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɡɧɚɱɟɧɨ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ 
ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɟɟ ɜɧɭɬɪɟɧɧɢɣ ɧɚɞɡɨɪ ɡɚ 
ɫɨɫɬɨɹɧɢɟɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ 
ɭɱёɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ.  

ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ.  
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Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ.  

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɨ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɢ ɛɵɬɶ 
ɭɤɨɦɩɥɟɤɬɨɜɚɧɨ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ 
ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬ ɧɚ ɤɨɧɤɪɟɬɧɵɯ ɭɱɚɫɬɤɚɯ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ:  

- ɨɮɨɪɦɥɟɧɢɟ ɧɚɪɹɞɚ, ɪɚɫɩɨɪɹɠɟɧɢɹ ɢɥɢ ɩɟɪɟɱɧɹ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ 
ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ;  

- ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ;  
- ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ;  
- ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ;  
- ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ.  
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 

ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɢ ȽɌɋ Ƚɗɋ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ.  

ȼ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɱɚɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɚɩɨɪɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɡɦɨɜ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; ɩɨ 
ɪɚɫɱɢɫɬɤɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɨɪɚ; ɩɨ ɩɪɨɩɭɫɤɭ ɩɨɥɨɜɨɞɧɵɯ ɢ 
ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɱɟɪɟɡ ɫɨɨɪɭɠɟɧɢɹ; ɩɨ ɨɩɨɪɨɠɧɟɧɢɸ ɢ ɧɚɩɨɥɧɟɧɢɸ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɛɶɟɮɚ; ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ ɧɚɧɨɫɨɜ; ɧɚ ɜɫɟɯ 
ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ; ɧɚ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ 
ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ ɨɛɴɟɤɬɨɜ Ƚɗɋ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ.  
Ɍɚɤ ɠɟ ɧɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 
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9 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ  
 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞёɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ 
ɞɪɭɝɨɟ ɥɢɰɨ, ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ.  

Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 
ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ.  

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ 
ɪɚɡɦɟɳёɧɧɵɯ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ.  

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ:  

- ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

 - ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ; 

 - ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧёɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  

- ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ;  

- ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ.  

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ, ɚɜɚɪɢɢ ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, ɭɝɪɨɠɚɸɳɢɯ ɩɟɪɫɨɧɚɥɭ ɢ 
ɧɚɪɭɲɚɸɳɢɯ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ 
ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, 
ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ ɩɨɠɚɪɚ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ 
ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ. 

 Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 
ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, 
ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ 
ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 
ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
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ɉɨɞɝɨɬɨɜɤɚ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ 
Ƚɗɋ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ:  

- ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
- ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ, 

ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
- ɡɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ; 
 - ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; - ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ 

ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ 
ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ;  

- ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
ɉɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɤɨɧɤɪɟɬɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ «ɉɪɚɜɢɥɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ».  
ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ Ƚɗɋ, ɥɢɛɨ ɩɪɢɧɹɬɵɟ ɧɚ ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, 
ɭɱɚɳɢɟɫɹ ɢ ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ 
ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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10 ɋɨɜɪɟɦɟɧɧɵɟ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɦɨɧɢɬɨɪɢɧɝɟ ȽɌɋ 
 

ȼɚɠɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɹɜɥɹɟɬɫɹ 
ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɟё ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ  

 ɇɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɥɚɧɨɜɨ-
ɜɵɫɨɬɧɵɯ ɦɚɪɨɤ, ɩɨɥɨɠɟɧɢɟ ɤɨɬɨɪɵɯ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɫɯɨɞɧɵɯ 
ɩɭɧɤɬɨɜ ɫ ɩɨɦɨɳɶɸ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ. Ʉɚɤ ɩɪɚɜɢɥɨ, 
ɢɡɦɟɪɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨ ɩɪɨɝɪɚɦɦɟ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ, ɭɬɜɟɪɠɞёɧɧɵɯ 
ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɭɪɨɜɧɟɣ ɡɧɚɱɟɧɢɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɨɩɢɫɵɜɚɸɳɢɯ ɢɯ ɤɪɢɬɢɱɟɫɤɢɟ ɩɨɥɨɠɟɧɢɹ, ɨɛɵɱɧɨ ɧɚɡɧɚɱɚɸɬɫɹ ɤɪɢɬɟɪɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ʉ1 ɢ Ʉ2, ɝɞɟ:  ɤɪɢɬɟɪɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ  

Ʉ1 - ɩɟɪɜɵɣ (ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɣ) ɭɪɨɜɟɧɶ ɡɧɚɱɟɧɢɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɩɟɪɟɯɨɞ ɫɨɨɪɭɠɟɧɢɹ ɨɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɤ ɱɚɫɬɢɱɧɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦɭ ɫɨɫɬɨɹɧɢɸ, ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɤɨɬɨɪɨɝɨ 
ɭɫɬɨɣɱɢɜɨɫɬɶ, ɦɟɯɚɧɢɱɟɫɤɚɹ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɩɪɨɱɧɨɫɬɶ ɜɨɞɨɫɛɪɨɫɧɵɯ ɢ 
ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɭɫɥɨɜɢɹɦ ɧɨɪɦɚɥɶɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ;   

Ʉ2 – ɜɬɨɪɨɣ (ɩɪɟɞɟɥɶɧɵɣ) ɭɪɨɜɟɧɶ ɡɧɚɱɟɧɢɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɩɟɪɟɯɨɞ ɫɨɨɪɭɠɟɧɢɹ ɨɬ ɱɚɫɬɢɱɧɨ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ ɜ ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨɟ (ɩɪɟɞɚɜɚɪɢɣɧɨɟ) ɫɨɫɬɨɹɧɢɟ, ɩɪɢ 
ɩɪɟɜɵɲɟɧɢɢ ɤɨɬɨɪɨɝɨ ɷɤɫɩɥɭɚɬɚɰɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ 
ɩɪɨɟɤɬɧɵɯ ɪɟɠɢɦɚɯ ɧɟ ɞɨɩɭɫɬɢɦɚ. 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɩɪɨɝɪɚɦɦɵ «ɋɨɜɪɟɦɟɧɧɵɟ 
ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɦɨɧɢɬɨɪɢɧɝɟ ȽɌɋ» ɜɵɩɨɥɧɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ (ȺɋȾɄ) ɡɚ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ. 

 
10.1 Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 
 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 

ɢɡɦɟɪɟɧɢɣ ɡɧɚɱɟɧɢɣ ɮɢɡɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ (ɨɫɚɞɨɤ, ɩɟɪɟɦɟɳɟɧɢɣ, ɫɞɜɢɝɨɜ, 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɧɚɤɥɨɧɵ) ɫ ɩɨɦɨɳɶɸ ɩɟɪɜɢɱɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 
ɢ ɨɩɪɨɫɚ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɫɪɚɜɧɢɜɚɸɳɚɹ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɫ ɤɪɢɬɟɪɢɹɦɢ ɨɰɟɧɤɢ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɢɫɬɟɦɚ ȺɋȾɄ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɨɩɪɨɫɚ 
ɞɚɬɱɢɤɨɜ (ȺɋɈ ɄɂȺ) ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ (ɂȾɋ), 
ɪɚɛɨɬɚɸɳɢɟ ɜ ɨɛɳɟɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ (ɥɨɤɚɥɶɧɨɣ ɢɥɢ ɤɨɪɩɨɪɚɬɢɜɧɨɣ) ɢ 
ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɟ ɧɚ ɩɪɨɝɪɚɦɦɧɨɦ ɭɪɨɜɧɟ. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ (ȺɋȾɄ) ȽɌɋ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ, ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ. 

ȺɋȾɄ ȽɌɋ ɫɬɪɭɤɬɭɪɧɨ ɞɟɥɢɬɫɹ ɧɚ 3 ɭɪɨɜɧɹ ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ 
ɷɥɟɦɟɧɬɵ:  
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I ɭɪɨɜɟɧɶ – ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ (ɄɂȺ): ɞɚɬɱɢɤɢ, 
ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ;   

II  ɭɪɨɜɟɧɶ – ɫɢɫɬɟɦɚ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɩɟɪɟɞɚɱɢ 
ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɰɟɧɬɪɚɥɶɧɵɣ ɛɥɨɤ ɫɛɨɪɚ ɞɚɧɧɵɯ ȺɋɈ ɄɂȺ;   

III  ɭɪɨɜɟɧɶ – ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ, ɫɨɞɟɪɠɚɳɢɣ 
ɰɟɧɬɪɚɥɶɧɵɣ ɛɥɨɤ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɨɩɪɨɫɚ ȺɋɈ ɄɂȺ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɤɨɧɬɪɨɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ (ɂȾɋ) ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɨɦɩɶɸɬɟɪɧɵɦ ɢ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ. 

 
10.2 ȼɵɛɨɪ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ 

  
10.2.1 Ɉɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɪɚɫɤɪɵɬɢɹ ɲɜɨɜ. 
  
Ƚɥɚɜɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɤ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȺɋȾɄ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɵɞɟɪɠɢɜɚɬɶ ɫɢɥɶɧɵɟ ɩɨɦɟɯɢ ɢ ɧɚɝɪɭɡɤɢ, ɜɵɡɜɚɧɧɵɟ ɩɪɨɩɭɫɤɨɦ 
ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɥɢɛɨ ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɢɤ. Ɍɚɤ ɠɟ, ɞɚɧɧɚɹ 
ɫɢɫɬɟɦɚ ɫɢɫɬɟɦ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɚ ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɮɚɤɬɨɪɵ: 

1) ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɬɨɩɥɟɧɢɹ ɱɚɫɬɢ ɬɨɱɟɤ ɜ ɩɟɪɢɨɞ ɩɚɜɨɞɤɚ; 
2) ɨɫɨɛɟɧɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ, ɫɩɨɫɨɛɧɨɫɬɶ ɫɱɢɬɵɜɚɬɶ 

ɩɨɤɚɡɚɧɢɹ ɩɪɢ ɧɢɡɤɢɯ ɢɥɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɪɚɫɤɪɵɬɢɹ ɲɜɨɜ ɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɜɵɛɨɪ ɛɵɥ ɨɫɬɚɧɨɜɥɟɧ ɧɚ «ɬɪɟɯɨɫɧɵɯ ɳɟɥɟɦɟɪɨɜ» ɫɟɪɢɢ «Ɂɂ-2.3»  
ɜ ɤɨɥɢɱɟɫɬɜɟ 36 ɲɬɭɤ. ȼ ɫɩɟɤɬɪ ɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɜɯɨɞɹɬ ɧɚɛɥɸɞɟɧɢɹ ɡɚ 
ɤɚɱɟɫɬɜɟɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɬɪɟɳɢɧ (ɲɢɪɢɧɨɣ ɪɚɫɤɪɵɬɢɹ) ɢ ɪɟɝɢɫɬɪɚɰɢɹ 
ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ (ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɬɪɟɦ ɫɬɨɪɨɧɚɦ) 
ɡɚɧɨɫɹɬɫɹ ɜ ɷɥɟɤɬɪɨɧɧɵɣ, ɝɞɟ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɨɞɫɱɟɬ ɬɚɤɢɯ ɡɧɚɱɟɧɢɣ ɤɚɤ "ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ (ɫ ɩɨɫɥɟɞɧɟɝɨ ɢɡɦɟɪɟɧɢɹ), 
"ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɜ ɞɚɧɧɨɦ ɰɢɤɥɟ ɢɡɦɟɪɟɧɢɣ (ɪɚɫɤɪɵɬɢɟ/ɡɚɤɪɵɬɢɟ 
ɬɪɟɳɢɧɵ)", "ɧɚɤɨɩɥɟɧɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ (ɫ ɦɨɦɟɧɬɚ ɭɫɬɚɧɨɜɤɢ ɦɚɹɤɚ)".  

Ɇɚɹɤ ɢɦɟɟɬ ɬɪɢ ɪɟɩɟɪɧɵɟ ɬɨɱɤɢ ɞɥɹ ɬɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ 
ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɪɟɲɟɧɢɸ ɞɨɫɬɢɝɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɭɫɬɚɧɨɜɤɢ ɦɚɹɤɚ ɜ ɚɝɪɟɫɫɢɜɧɵɯ ɭɫɥɨɜɢɹɯ. 

 
10.2.2 ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɩɥɚɧɨɜɵɦɢ ɩɟɪɟɦɟɳɟɧɢɹɦɢ 

 
Ʉɨɧɫɬɪɭɤɰɢɹ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɦɚɪɨɤ ɢ ɫɩɨɫɨɛɵ ɢɯ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɞɨɥɝɨɜɪɟɦɟɧɧɭɸ ɫɨɯɪɚɧɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɭɞɨɛɫɬɜɨ 
ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ.  

ɉɪɢ ɡɚɤɪɟɩɥɟɧɢɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɦɚɪɨɤ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ 
ɹɜɥɹɸɬɫɹ: 

1) ɠɟɫɬɤɚɹ ɫɜɹɡɶ ɫ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɫɨɨɪɭɠɟɧɢɹ; 
2) ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɞɨɫɬɭɩɧɨɫɬɶ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ; 
3) ɡɚɳɢɬɚ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. 
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Ɇɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɫɚɞɨɱɧɵɯ ɦɚɪɨɤ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɨɤ, ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɨɫɧɨɜɚɧɢɹ. 
ɑɢɫɥɨ ɦɚɪɨɤ ɪɚɫɫɱɢɬɵɜɚɸɬ ɢɡ ɭɫɥɨɜɢɣ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɨɫɚɞɨɤ, 
ɤɪɟɧɨɜ ɢ ɩɪɨɝɢɛɨɜ ɧɚɛɥɸɞɚɟɦɵɯ ɫɨɨɪɭɠɟɧɢɣ.  

ɂɬɨɝɨɜɨɣ ɧɨɪɦɢɪɭɟɦɨɣ ɞɟɮɨɪɦɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɹɜɥɹɟɬɫɹ 
ɨɬɤɥɨɧɟɧɢɟ ɟɝɨ ɜɟɪɯɚ ɨɬ ɜɟɪɬɢɤɚɥɢ (ɤɪɟɧ). Ɉɫɧɨɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɷɬɭ ɜɟɥɢɱɢɧɭ 
ɨɤɚɡɵɜɚɸɬ ɧɟɪɚɜɧɨɦɟɪɧɵɟ ɨɫɚɞɤɢ ɨɫɧɨɜɚɧɢɹ. Ɉɞɧɚɤɨ ɢɡ-ɡɚ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ ɩɥɨɬɢɧ ɞɟɮɨɪɦɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɧɟ ɩɨɥɧɨɫɬɶɸ ɨɩɪɟɞɟɥɹɸɬ 
ɢɬɨɝɨɜɭɸ ɞɟɮɨɪɦɚɰɢɸ ɜɟɪɯɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

ɉɪɢ ɜɵɛɨɪɟ ɦɟɬɨɞɨɜ ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɢɬɨɪɢɧɝɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɭɱɢɬɵɜɚɸɬ ɮɚɤɬɨɪɵ, ɩɪɢɜɟɞёɧɧɵɟ ɧɢɠɟ. 

ȼɧɟɲɧɢɟ ɮɚɤɬɨɪɵ: ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ, ɤɨɥɟɛɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɨɞɧɨɫɬɨɪɨɧɧɢɣ ɫɨɥɧɟɱɧɵɣ ɧɚɝɪɟɜ, ɜɟɬɪɨɜɭɸ 
ɧɚɝɪɭɡɤɭ. 

Ɍɟɯɧɨɝɟɧɧɵɟ ɮɚɤɬɨɪɵ: ɜɢɛɪɚɰɢɸ, ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɨɬ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɟɪɟɞɜɢɠɧɵɯ ɩɨɞɴɟɦɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɬɟɫɧɟɧɧɵɟ ɭɫɥɨɜɢɹ 
ɞɥɹ ɧɚɛɥɸɞɟɧɢɣ ɜɧɭɬɪɢ (ɫɪɚɜɧɢɬɟɥɶɧɨ ɦɚɥɵɟ ɝɚɛɚɪɢɬɵ ɮɭɧɞɚɦɟɧɬɚ) ɢ ɜɨɤɪɭɝ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɨɛɴɟɤɬɚ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ȽɌɋ 
ɦɟɬɨɞɨɦ ɤɨɨɪɞɢɧɚɬ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ ɜɨɡɜɟɞɟɧɢɹ ɜɞɨɥɶ ɜɵɛɪɚɧɧɵɯ ɩɨɩɟɪɟɱɧɵɯ ɢ 
ɩɪɨɞɨɥɶɧɵɯ ɨɫɟɣ ɫ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɪɢɩɩɟɥɶɩɪɢɡɦɟɧɧɵɟ 
ɩɥɚɫɬɢɤɨɜɵɟ ɨɬɪɚɠɚɬɟɥɢ ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɟ ɦɚɪɤɢ.  

ɉɨɫɬɨɹɧɧɵɟ ɨɩɨɪɧɵɟ ɩɭɧɤɬɵ (ɬɨɱɤɢ ɫɬɨɹɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ Ʌ ɢ ɉ) 
ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɜɢɞɢɦɨɫɬɶ ɧɚ ɜɫɟ ɤɨɧɬɪɨɥɶɧɵɟ 
ɬɨɱɤɢ ɢ ɡɚɤɪɟɩɥёɧɧɵɯ ɩɨɫɬɨɹɧɧɵɦɢ ɭɫɬɨɣɱɢɜɵɦɢ ɡɧɚɤɚɦɢ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ 
ɰɟɧɬɪɢɪɨɜɤɨɣ ɩɪɢɛɨɪɚ. ɍɫɬɨɣɱɢɜɨɫɬɶ ɨɩɨɪɧɵɯ ɩɭɧɤɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬ 
ɩɭɧɤɬɨɜ ɤɚɪɤɚɫɧɨɣ ɫɟɬɢ ɝɢɞɪɨɭɡɥɚ. ɂɡɦɟɪɟɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ 
ɟɠɟɝɨɞɧɨ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ȼȻ. 

ȼɫɟ ɢɡɦɟɪɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬ ɬɨɥɶɤɨ ɜ ɛɟɡɜɟɬɪɟɧɧɭɸ, ɠɟɥɚɬɟɥɶɧɨ 
ɩɚɫɦɭɪɧɭɸ ɩɨɝɨɞɭ. ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɮɢɤɫɢɪɭɸɬ ɧɚɩɪɚɜɥɟɧɢɟ ɢ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ. 

Ɂɚ ɨɫɧɨɜɭ ɛɵɥɚ ɜɡɹɬɚ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɄɂȺ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ 
ɩɥɚɧɨɜɵɦɢ ɩɟɪɟɦɟɳɟɧɢɹɦɢ ɝɪɟɛɧɹ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ Ɇɢɚɬɥɢɧɫɤɨɣ 
Ƚɗɋ. Ȼɨɤɨɜɵɟ ɩɥɚɧɨɜɵɟ ɦɚɪɤɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 10 ɲɬɭɤ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɩɥɨɬɢɧɟ, 
ɢɡ ɧɢɯ 6 ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɝɪɟɛɧɟ, ɚ 4 (ɨɬɦ. 690 ɦ) ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ. ɋ 
ɩɪɚɜɨɝɨ ɢ ɥɟɜɨɝɨ ɛɟɪɟɝɨɜ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɨɩɨɪɧɵɟ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɩɭɧɤɬɵ (Ʌ, ɉ). 

ȼ ɤɚɱɟɫɬɜɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɩɪɢɧɹɬ ɷɥɟɤɬɪɨɧɧɵɣ ɬɚɯɟɨɦɟɬɪ TS15 
Leica Viva. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɧɧɨɝɨ ɬɚɯɟɨɦɟɬɪɚ: 

– ɬɨɱɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɫɬɚɧɰɢɢ 0,6ɦɦ+1ɪɪɦ, ɭɝɥɨɜɵɯ Hz ɢ V 0,5’’; 
– ɞɢɚɩɚɡɨɧ 1,5–5000 ɦ; 
– ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɰɟɥɢ (ATR); 
– ɩɪɹɦɨɣ ɩɪɢɜɨɞ Piezo ͳͺͲ°/ɫɟɤ; 
– ɨɛɡɨɪ ɢ ɤɚɦɟɪɚ ɡɪɢɬɟɥɶɧɨɣ ɬɪɭɛɵ – 5 Ɇɪ, 20 ɤɚɞɪ./ɫɟɤ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɜɭɯ ɷɥɟɤɬɪɨɧɧɵɯ ɬɚɯɟɨɦɟɬɪɨɜ ɢ ɋɉɈ «GeoMOS» 

ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɫɢɫɬɟɦɭ ɢɡɦɟɪɟɧɢɣ ɡɚ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɢ 
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ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɩɟɪɟɦɟɳɟɧɢɹɦɢ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ. Ɍɚɤ ɠɟ ɢɦɟɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɜɦɟɫɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ TPS ɢ GNSS ɨɞɧɨɜɪɟɦɟɧɧɨ. 
 

10.2.3 ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɜɵɫɨɬɧɵɦɢ ɩɟɪɟɦɟɳɟɧɢɹɦɢ 
 

Ɉɫɧɨɜɧɵɦɢ ɦɟɬɨɞɚɦɢ ɜɵɫɨɬɧɨɝɨ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ 
ɞɟɮɨɪɦɚɰɢɣ ɢɧɠɟɧɟɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɹɜɥɹɸɬɫɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɢ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ. 

Ɂɚ ɨɫɧɨɜɭ ɛɵɥɚ ɜɡɹɬɚ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɄɂȺ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ 
ɜɵɫɨɬɧɵɦɢ ɩɟɪɟɦɟɳɟɧɢɹɦɢ ɝɪɟɛɧɹ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ Ƚɭɧɢɛɫɤɨɣ Ƚɗɋ. 
ɂɫɩɨɥɶɡɭɸɬɫɹ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɦɚɪɤɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 10 ɲɬɭɤ, ɢɡ ɧɢɯ 6 
ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɝɪɟɛɧɟ ɩɥɨɬɢɧɵ, ɚ 4 – ɧɚ ɜɨɞɨɩɪɢёɦɧɢɤɟ.  

ɇɚɛɥɸɞɟɧɢɹ ɜɟɞɭɬɫɹ ɨɬ ɤɭɫɬɨɜ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɪɟɩɟɪɨɜ ɥɟɜɨɝɨ ɢ 
ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ. Ⱦɥɹ ɧɚɛɥɸɞɟɧɢɹ ɩɨ ɜɨɪɨɧɤɟ ɨɫɟɞɚɧɢɣ ɢ ɜɨɡɦɨɠɧɨɝɨ ɜɡɚɢɦɧɨɝɨ 
ɩɟɪɟɤɨɫɚ ɛɟɪɟɝɨɜ ɤɭɫɬɵ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɪɟɩɟɪɨɜ ɫɜɹɡɵɜɚɸɬɫɹ ɧɢɜɟɥɢɪɧɵɦ 
ɯɨɞɨɦ ɫ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɦɢ ɪɟɩɟɪɚɦɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɡɚɥɨɠɟɧɧɵɦɢ ɧɚ 
ɭɞɚɥɟɧɢɢ 8-10 ɜɵɫɨɬ ɩɥɨɬɢɧɵ. ɇɚɛɥɸɞɟɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ȼȻ. 

Ɉɫɧɨɜɧɵɦ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɨɦ ɜ ɫɢɫɬɟɦɟ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɨɬɨɱɧɵɣ 
ɷɥɟɤɬɪɨɧɧɵɣ ɧɢɜɟɥɢɪ, ɩɪɢɦɟɧɟɧɢɹ ɤɨɬɨɪɨɝɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ ɢ 
ɫɤɨɪɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɡɦɟɪɟɧɢɣ. 

ɇɢɜɟɥɢɪɧɚɹ ɬɪɚɫɫɚ ɡɚɤɪɟɩɥɹɟɬɫɹ ɫɬɚɰɢɨɧɚɪɧɨ.  
Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ ɩɪɢɧɹɬɵ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɧɢɜɟɥɢɪɵ 

ɮɢɪɦɵ Trimble DiNi 03.  
ɐɢɮɪɨɜɨɣ ɧɢɜɟɥɢɪ Trimble DiNi 0,3 – ɷɬɨ ɜɵɫɨɤɨɬɨɱɧɵɣ ɝɟɨɞɟɡɢɱɟɫɤɢɣ 

ɩɪɢɛɨɪ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɪɟɜɵɲɟɧɢɣ, ɡɚɞɚɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɢ 
ɪɟɲɟɧɢɹ ɞɪɭɝɢɯ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɡɚɞɚɱ. Ƚɥɚɜɧɚɹ 
ɨɫɨɛɟɧɧɨɫɬɶ ɷɬɨɝɨ ɩɪɢɛɨɪɚ – ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɫɧɹɬɢɟ ɨɬɫɱёɬɨɜ, ɨɩɪɟɞɟɥɟɧɢɟ 
ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɪɟɣɤɢ ɢ ɜɵɱɢɫɥɟɧɢɟ ɩɪɟɜɵɲɟɧɢɣ ɧɚ ɫɬɚɧɰɢɢ ɢ ɩɨ ɫɟɤɰɢɢ 
ɧɢɜɟɥɢɪɧɨɝɨ ɯɨɞɚ. Ɍɨɱɧɨɫɬɶɸ ɧɚ 1 ɤɢɥɨɦɟɬɪ ɞɜɨɣɧɨɝɨ ɯɨɞɚ ɫɨɫɬɚɜɥɹɟɬ  ±0,3 
ɦɦ.  

ȼɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ 
ɫɢɫɬɟɦɚ ɫɱɢɬɵɜɚɧɢɹ ɩɨɤɚɡɚɧɢɣ. ɐɢɮɪɨɜɨɣ ɧɢɜɟɥɢɪ Trimble DiNi 0,3 ɫɧɢɦɚɟɬ 
ɬɨɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɨɣ ɪɟɣɤɢ ɫ BAR-ɤɨɞɨɦ, ɡɚɬɟɦ ɜɵɜɨɞɢɬ 
ɪɟɡɭɥɶɬɚɬ ɧɚ ɷɤɪɚɧ ɢ ɫɨɯɪɚɧɹɟɬ ɟɝɨ ɜ ɩɚɦɹɬɢ. ɗɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɳɚɟɬ ɜɪɟɦɹ 
ɞɥɹ ɫɧɹɬɢɹ ɩɨɤɚɡɚɧɢɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɩɬɢɱɟɫɤɢɯ 
ɜɵɫɨɤɨɬɨɱɧɵɯ ɧɢɜɟɥɢɪɨɜ. 

 
10.2.4 Ɉɰɟɧɤɚ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɢ 
 
Ɇɟɬɨɞ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɢ 

ɨɫɚɞɨɤ ɢ ɞɟɮɨɪɦɚɰɢɣ ɪɚɡɥɢɱɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. Ⱦɨɫɬɨɢɧɫɬɜɚ ɦɟɬɨɞɚ 
ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ (mh=0,02 ɦɦ), ɩɪɨɫɬɨɬɵ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ, ɨɩɟɪɚɬɢɜɧɨɫɬɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɩɪɨɰɟɫɫɚ ɢɡɦɟɪɟɧɢɣ. ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɩɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 
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ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɜ ɫɬɟɫɧɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɡɚɤɪɵɬɵɯ ɩɨɦɟɳɟɧɢɣ ɫ ɦɚɥɨɣ 
ɨɫɜɟɳёɧɧɨɫɬɶɸ, ɝɞɟ ɬɪɚɞɢɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɩɪɢɦɟɧɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢ 
ɧɟɜɨɡɦɨɠɧɨ. 

ȼ ɨɫɧɨɜɭ ɦɟɬɨɞɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɩɨɥɨɠɟɧɨ ɫɜɨɣɫɬɜɨ 
ɫɨɨɛɳɚɸɳɢɯɫɹ ɫɨɫɭɞɨɜ: ɠɢɞɤɨɫɬɶ ɜ ɧɢɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɨɞɧɨɦ ɭɪɨɜɧɟ, ɚ ɟɟ 
ɩɨɜɟɪɯɧɨɫɬɶ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɤ ɧɚɩɪɚɜɥɟɧɢɸ ɫɢɥɵ ɬɹɠɟɫɬɢ.  

Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȺɋȾɄ ɩɪɢɧɹɬɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɟ ɧɢɜɟɥɢɪɵ ɈȾȽɇ-1 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɇɉɄ «Ɏɚɡɚ»: 

– ɞɢɚɩɚɡɨɧ – ±ʹͲ,Ͳͷ ˏˏ; 
– ɩɪɟɞɟɥɵ ɋɄɉ 0,02 ɦɦ; 
– ɩɪɟɞɟɥɵ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ±Ͳ,Ͳ͸ ˏˏ. 
Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɢɟ ɧɢɜɟɥɢɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɇɉɄ «Ɏɚɡɚ» ɥɭɱɲɟ ɫɜɨɢɯ 

ɡɚɪɭɛɟɠɧɵɯ ɚɧɚɥɨɝɨɜ ɮɢɪɦɵ «Balluff» ɢ «Sick» ɢ ɭɠɟ ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ ɋɚɹɧɨ-
ɒɭɲɟɧɫɤɨɣ, Ʉɪɚɫɧɨɹɪɫɤɨɣ ɢ Ȼɨɝɭɱɚɧɫɤɨɣ Ƚɗɋ, ɝɞɟ ɯɨɪɨɲɨ ɫɟɛɹ 
ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɢ. 

 
10.2.5 ɉɪɨɝɪɚɦɦɧɚɹ ɱɚɫɬɶ  
 
Ⱦɚɧɧɵɟ ɢɡ ɫɟɪɜɟɪɚ ɫɛɨɪɚ ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ ɄɂȺ ɩɟɪɟɞɚɸɬɫɹ ɜ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ Ⱦɟɞɚɥ. ɂȾɋ Ⱦɟɞɚɥ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɡɜɟɧɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ (ȺɋȾɄ ȽɌɋ). 

ȼɚɠɧɟɣɲɢɦɢ ɮɭɧɤɰɢɹɦɢ ɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɜɜɨɞɚ 
ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɜ ɷɥɟɤɬɪɨɧɧɭɸ ɛɚɡɭ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɯɪɚɧɟɧɢɟɦ) ɢ ɜɢɡɭɚɥɢɡɚɰɢɹ ɷɬɢɯ ɞɚɧɧɵɯ ɜ ɜɢɞɟ ɬɚɛɥɢɰ, ɝɪɚɮɢɤɨɜ, ɷɩɸɪ, 
ɬɨɩɨɝɪɚɦɦ ɢ ɬ.ɩ. 

ɂȾɋ Ⱦɟɞɚɥ ɩɨɡɜɨɥɹɟɬ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɫɛɨɪ ɢ 
ɨɛɪɚɛɨɬɤɭ ɞɚɧɧɵɯ ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɢɧɠɟɧɟɪɭ-ɝɢɞɪɨɬɟɯɧɢɤɭ ɲɢɪɨɤɢɣ ɧɚɛɨɪ 
ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɚɧɚɥɢɡɚ ɢɧɮɨɪɦɚɰɢɢ. 

Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɂȾɋ Ⱦɟɞɚɥ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 3D-
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɨɞɟɥɢ ɫɨɨɪɭɠɟɧɢɣ ɢ ɄɂȺ, ɚ ɬɚɤɠɟ 
ɪɚɡɦɟɳɟɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɝɪɚɮɢɱɟɫɤɢɯ ɮɨɪɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ. 
ɉɪɢɦɟɧɟɧɢɟ ɢɧɬɟɪɚɤɬɢɜɧɵɯ 3D-ɦɨɞɟɥɟɣ ɩɨɡɜɨɥɢɥɨ ɫɞɟɥɚɬɶ ɢɧɬɟɪɮɟɣɫ 
ɦɨɳɧɵɦ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ, ɭɞɨɛɧɵɦ ɜ ɪɚɛɨɬɟ ɢ ɩɪɨɫɬɵɦ ɜ ɨɫɜɨɟɧɢɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɂȾɋ Ⱦɟɞɚɥ ɜɧɟɞɪɟɧɚ ɢ ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ 
ɍɫɬɶ-ɂɥɢɦɫɤɨɣ Ƚɗɋ, ɑɢɪɤɟɣɫɤɨɣ Ƚɗɋ, Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ. 

Ɉɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɂȾɋ Ⱦɟɞɚɥ: 
– ɨɪɝɚɧɢɡɚɰɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɨɫɚ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɄɂȺ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɝɪɚɦɦɨɣ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ; 
– ɪɭɱɧɨɣ ɜɜɨɞ ɞɚɧɧɵɯ ɡɚɦɟɪɨɜ; 
– ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɮɢɡɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɫɬɨɹɧɢɹ 

ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ; 
– ɪɚɫɱɟɬ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɤɪɢɬɟɪɢɟɜ ɢ ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɫ ɧɢɦɢ 

ɮɚɤɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɫɬɨɹɧɢɹ; 
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– ɮɨɪɦɢɪɨɜɚɧɢɟ ɢ ɜɵɞɚɱɚ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɫɢɝɧɚɥɨɜ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɤɪɢɬɟɪɢɟɜ; 

– ɜɟɞɟɧɢɟ ɠɭɪɧɚɥɨɜ ɜɢɡɭɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ; 
– ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɬɱɟɬɧɵɯ ɬɚɛɥɢɰ; 
– ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ, ɷɩɸɪ, ɜɟɤɬɨɪɧɵɯ ɩɨɥɟɣ. 

 
10.3 ɉɪɢɧɹɬɵɟ ɫɢɫɬɟɦɵ 
 

Ɍɚɛɥɢɰɚ 10.1 – ɋɢɫɬɟɦɵ, ɩɪɢɧɹɬɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ȼɢɞ ɧɚɛɥɸɞɟɧɢɹ ɉɪɢɧɹɬɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Ʉɨɥɢɱɟɫɬɜɨ 
ɤɨɧɬɪɨɥɶ ɲɜɨɜ Ɂɂ-2.3 36 

ɩɥɚɧɨɜɵɟ ɩɟɪɟɦɟɳɟɧɢɹ TS15 Leica Viva 2 
ɜɵɫɨɬɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ Trimble DiNi 0,3 2 
ɨɫɚɞɤɚ ɜɧɭɬɪɢ ɩɥɨɬɢɧɵ ɈȾȽɇ-1 2 

ɩɪɨɝɪɚɦɦɧɚɹ ɱɚɫɬɶ ɂȾɋ «Ⱦɟɞɚɥ» 1 
 

10.4 ȼɵɜɨɞɵ 
 

ɋɢɫɬɟɦɚ ȺɋȾɄ ȽɌɋ ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɭ ɨɬɜɟɱɚɟɬ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 
1) ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɨɩɪɨɫ ɞɚɬɱɢɤɨɜ, ɫɛɨɪ 

ɢɧɮɨɪɦɚɰɢɢ, ɟё ɯɪɚɧɟɧɢɟ, ɩɟɪɟɞɚɱɭ, ɨɛɪɚɛɨɬɤɭ ɢ ɚɧɚɥɢɡ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɤɨɧɬɪɨɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ Ⱦɟɞɚɥ; 

2) ɢɫɩɨɥɶɡɭɟɬ ɫɭɳɟɫɬɜɭɸɳɭɸ ɫɟɬɶ ɝɢɞɪɨɧɢɜɟɥɢɪɨɜ ɢ ɳɟɥɟɦɟɪɨɜ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɩɥɨɬɢɧɵ; 

3) ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɩɥɚɧɨɜɵɦɢ ɢ ɜɵɫɨɬɧɵɦɢ ɩɟɪɟɦɟɳɟɧɢɹɦɢ ɬɚɤ ɠɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɯɟɦɵ ɭɫɬɚɧɨɜɨɤ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɄɂȺ;  

4) ɮɨɪɦɢɪɭɟɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɩɚɤɟɬ ɞɚɧɧɵɯ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɫ 
ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ «Ⱦɟɞɚɥ» ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɢ ɜ 
ɛɚɡɟ ɞɚɧɧɵɯ; 

5) ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɨɩɪɨɫ ɞɚɬɱɢɤɨɜ ɩɨ ɡɚɞɚɧɧɨɦɭ 
ɜɪɟɦɟɧɧɨɦɭ ɪɟɠɢɦɭ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɭɱɧɨɝɨ ɡɚɩɭɫɤɚ ɨɩɪɨɫɚ ɞɥɹ ɧɚɥɚɞɤɢ 
ɩɪɨɜɟɪɤɢ ɫɢɫɬɟɦɵ ɄɂȺ; 

6) ɩɪɨɢɡɜɨɞɢɬ ɨɛɪɚɛɨɬɤɭ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ; 
7) ɩɨ ɜɫɟɦ ɫɜɨɢɦ ɬɟɯɧɢɱɟɫɤɢɦ ɫɪɟɞɫɬɜɚɦ, ɜɤɥɸɱɚɹ ɤɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɚɩɩɚɪɚɬɭɪɭ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɥɨɜɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɢɦɟɸɳɢɦ 
ɦɟɫɬɨ ɧɚ ɬɚɤɢɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɤɚɤ ɩɥɨɬɢɧɚ ɢ ɜɨɞɨɩɪɢёɦɧɢɤ. 

ȼɫɟ ɩɪɢɦɟɧɹɟɦɵɟ ɫɢɫɬɟɦɵ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ ɧɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɸɬɫɹ ɩɟɪɟɞɨɜɵɦɢ ɢɥɢ ɨɤɨɥɨ- ɩɟɪɟɞɨɜɵɦɢ. Ⱦɚɧɧɵɟ 
ɫɢɫɬɟɦɵ, ɛɥɚɝɨɞɚɪɸ ɲɢɪɨɤɨɦɭ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ, ɭɠɟ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɢ ɫɟɛɹ ɫ 
ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɫɬɨɪɨɧɵ, ɚ ɢɯ ɧɚɥɢɱɢɟ ɜ ɨɛɳɟɦ ɞɨɫɬɭɩɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ 
ɨɬɫɭɬɫɬɜɢɢ ɜɨɡɦɨɠɧɵɯ ɜɨɡɧɢɤɧɨɜɟɧɢɣ ɩɪɨɛɥɟɦ ɫ ɢɯ ɡɚɤɭɩɤɨɣ ɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɨɣ. 
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ȼ ɯɨɞɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ Ⱦɟɛɟɞɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɵɫɨɬɨɣ 210 ɦ ɧɚ ɪɟɤɟ Ⱦɟɛɟɞ, ɹɜɥɹɸɳɢɦɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ, ɢɫɯɨɞɹ ɢɡ ɟё ɜɵɫɨɬɵ, ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɩɨɫɥɟɞɫɬɜɢɹ ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ. 

ȼ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ (P=0,1%) 165 ɦ3/ɫ ɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ 186 ɦ3/ɫ (P = 0,01%). 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɝɢɞɪɨɥɨɝɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ⱦɟɛɟɞɫɤɨɣ 
Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟё ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɞɥɹ 
ɡɢɦɵ ɢ ɥɟɬɚ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ Nɭɫɬ = 142 Ɇȼɬ. Ɉɩɪɟɞɟɥɟɧ 
ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 698 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɩɪɢ 
ɞɚɧɧɵɯ ɨɬɦɟɬɤɚɯ ɇɉɍ 710 ɢ ɍɆɈ ɫɨɫɬɚɜɥɹɟɬ 0,4 ɤɦ3. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ 806 ɦɥɧ 
ɤȼɬ·ɱ. 

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ: 

 H୫ax = ʹͳʹ ɦ; 
 Hɪɚɫɱ = ʹͳͲ ɦ; 
 H୫i୬ = ʹͲͺ ˏ; 
ɉɨ ɞɚɧɧɵɦ ɧɚɩɨɪɚɦ ɛɵɥɨ ɩɨɞɨɛɪɚɧɨ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ: 
 ɬɢɩ ɬɭɪɛɢɧɵ ɊɈ230ɚ-ȼ-224; 
 ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ475/210 14; 
 ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ 2 ɲɬ. 
ɇɚ ɱɟɬɜɟɪɬɨɦ ɷɬɚɩɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, 

ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 8 ɦ (2 ɩɪɨɥɟɬɚ ɩɨ 4 ɦ), ɞɚɥɟɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɨɬɦɟɬɤɚ 
ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ∇ʒʑ = 714 ɦ.  

ɇɚ ɩɹɬɨɦ ɷɬɚɩɟ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɫɨɨɪɭɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ 
Ʉɭɦɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ: 

 ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ, ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ  
 ɛɟɬɨɧɧɚɹ ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ; 
 ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɢɟ 

ɱɚɫɬɢ. 
 ɡɞɚɧɢɟ Ƚɗɋ ɞɟɪɢɜɚɰɢɨɧɧɨɝɨ ɬɢɩɚ  

ɂɫɯɨɞɹ ɢɡ ɲɟɫɬɨɝɨ ɷɬɚɩɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɱɬɨ ɫ ɬɨɱɤɢ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ ɛɭɞɟɬ ɜɵɝɨɞɧɨ 
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ɢ ɨɛɨɫɧɨɜɚɧɨ. Ⱦɚɧɧɵɣ ɜɵɜɨɞ ɦɨɠɟɬ ɛɵɬɶ ɫɞɟɥɚɧ ɧɚ ɨɫɧɨɜɟ ɫɥɟɞɭɸɳɢɯ 
ɪɚɫɱɟɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ: 
 ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 1,76; 
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 0,203 ɪɭɛ./ɤȼɬ·ɱ; 
 ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 13 ɥɟɬ 2 ɦɟɫɹɰɚ. 
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ɚɜɝɭɫɬɚ 2000 ɝ. N 117-ɎɁ //Ɍɟɤɫɬ ɱɚɫɬɢ ɜɬɨɪɨɣ ɇɚɥɨɝɨɜɨɝɨ ɤɨɞɟɤɫɚ ɨɩɭɛɥɢɤɨɜɚɧ 
ɜ "Ɋɨɫɫɢɣɫɤɨɣ ɝɚɡɟɬɟ" ɨɬ 10 ɚɜɝɭɫɬɚ 2000 ɝ. N 153-154. 

20. Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ[ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] : ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 23.12.2003 N 186-ɎɁ  // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ 
«Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 

21. Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɮɟɞɟɪ. ɡɚɤɨɧ 
ɨɬ 16.05.2008 N 75-ɎɁ  // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 

22. Ɍɟɯɧɢɱɟɫɤɢɣ ɨɬɫɱɟɬ ɨ ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ ɜ 2017 – 2018 ɝɝ. – ɝ. Ⱦɢɜɧɨɝɨɪɫɤ 2018 ɝ. 

 

 

 

 

 

 

 

 

 

 

 

http://docs.cntd.ru/document/90568724


126 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ  
 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪ.Ⱦɟɛɟɞ 
Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ 
1955 27 39 41 43 55 55 85 72 33 28 26 25 44 
1956 14 16 46 50 67 103 120 96 35 35 29 14 52 
1957 22 29 38 38 58 82 113 103 43 32 27 23 50 
1958 26 30 40 41 80 91 110 93 40 37 32 22 53 
1959 20 28 34 37 50 88 104 85 26 27 10 10 43 
1960 13 17 21 31 44 80 98 86 30 27 14 10 39 
1961 27 29 37 38 50 80 106 88 34 33 32 31 49 
1962 35 37 38 40 55 82 112 94 35 31 21 16 50 
1963 25 29 43 49 59 91 106 91 32 31 27 22 50 
1964 20 29 44 47 54 84 94 88 29 28 26 22 47 
1965 23 29 37 37 65 67 100 95 34 33 29 25 48 
1966 27 31 38 36 47 83 109 91 36 30 22 15 47 
1967 30 49 67 74 137 149 163 101 37 34 29 32 75 
1968 25 33 37 39 52 71 112 98 32 29 25 11 47 
1969 26 29 43 49 67 76 114 96 36 31 28 20 51 
1970 23 29 35 37 101 112 128 92 31 29 18 15 54 
1971 17 28 35 38 92 94 119 95 36 25 21 17 52 
1972 29 32 38 44 58 88 100 92 38 37 35 31 52 
1973 27 30 38 39 59 91 110 98 53 49 38 32 55 
1974 28 37 39 41 56 79 99 92 38 34 31 28 50 
1975 31 38 41 50 113 131 136 114 49 40 38 36 68 
1976 25 29 36 43 68 83 117 99 42 40 37 31 54 
1977 29 30 37 45 61 71 103 88 37 32 31 21 49 
1978 10 17 35 43 83 109 147 94 43 36 27 24 56 
1979 22 29 37 38 104 137 141 94 48 40 38 30 63 
1980 7 17 24 25 71 68 110 89 32 29 28 20 43 
1981 26 29 39 45 113 115 129 97 35 34 33 26 60 
1982 23 28 44 49 65 95 115 97 54 38 32 28 56 
1983 27 30 37 38 102 109 110 93 51 35 29 15 57 
1984 28 34 43 47 97 119 124 101 38 32 29 26 60 
1985 33 46 49 71 139 140 159 110 56 47 38 38 77 
1986 34 36 38 68 119 123 145 120 62 56 42 32 73 
1987 37 40 46 55 101 86 119 102 44 42 37 36 62 
1988 21 32 41 57 96 113 116 96 49 40 37 33 61 
1989 32 40 43 54 94 95 112 94 35 30 23 19 56 
1990 31 31 39 45 74 88 117 95 39 34 31 31 55 
1991 29 30 34 35 51 79 121 99 38 32 31 26 50 
1992 26 29 37 55 105 114 166 94 35 28 28 23 62 
1993 23 29 37 44 77 79 101 85 31 28 20 9 47 
1994 26 30 39 50 88 94 117 98 37 37 29 31 56 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ  
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1  

Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ 
1995 26 29 37 44 65 72 96 94 30 29 28 20 48 
1996 27 35 37 51 65 78 109 97 46 35 32 29 53 
1997 26 30 38 52 60 99 104 94 35 32 31 23 52 
1998 26 28 29 51 80 76 112 95 40 34 31 19 52 
1999 25 34 37 38 47 61 110 96 37 29 28 13 45 
2000 26 29 30 35 97 103 106 87 32 28 19 16 51 
2001 26 32 39 39 89 91 107 104 40 28 27 24 54 
2002 35 35 41 49 113 118 123 96 46 43 38 25 63 
2003 33 31 40 59 76 85 116 109 43 46 40 32 59 
2004 27 35 47 49 57 71 119 103 43 32 31 30 54 
Qɫɪ 26 31 39 45 78 93 116 95 39 34 29 24 54 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ  
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 –ɋɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ ɜ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ 

Ƚɨɞɵ 
Q,ɫɪ. 
ɝɨɞ 

Ƚɨɞɵ 
Qɫɪ. 
ɩɨɥ. Ƚɨɞɵ 

Qɫɪ. 
ɦɟɠ 

Ɋ,% 

1985 77 1967 138 1985 47 2 
1967 75 1985 137 1986 46 4 
1986 73 1986 127 1967 44 6 
1975 68 1975 124 1987 42 8 
2002 64 1992 120 1975 40 10 
1979 63 1979 119 2003 40 12 
1987 62 1981 113 2002 39 14 
1992 62 2002 113 1988 39 16 
1988 61 1984 110 1973 38 18 
1981 60 1970 108 1982 37 20 
1984 59 1978 108 2004 37 22 
2003 59 1988 106 1996 36 24 
1983 56 1983 104 1972 35 25 
1994 56 1987 102 1976 35 27 
1989 56 1971 100 1979 35 29 
1982 56 1994 99 1990 35 31 
1978 56 1989 99 1994 35 33 
1973 55 2000 98 1989 35 35 
1990 55 2001 98 1984 34 37 
1976 54 2003 97 1974 34 39 
1970 54 1956 97 1981 34 41 
2001 54 1990 94 1997 34 43 
2004 53 1958 94 1958 33 45 
1958 53 1982 93 1983 33 47 
1996 53 1976 92 1969 33 49 
1956 52 1998 91 1955 33 51 
1997 52 1973 89 1961 33 53 
1972 52 1997 89 1977 33 55 
1998 52 1957 89 1992 32 57 
1971 52 1969 88 1963 32 59 
1969 52 2004 88 1998 32 61 
2000 50 1991 88 1991 32 63 
1957 50 1996 87 2001 32 65 
1963 50 1963 86 1962 32 67 
1991 50 1962 86 1957 31 69 
1974 50 1993 86 1965 31 71 
1962 50 1980 85 1964 31 73 
1961 49 1972 85 1995 31 75 
1977 49 1968 83 1956 30 76 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1  
Ƚɨɞɵ 

Q,ɫɪ. 
ɝɨɞ 

Ƚɨɞɵ 
Qɫɪ. 
ɩɨɥ. Ƚɨɞɵ 

Qɫɪ. 
ɦɟɠ 

Ɋ,% 

1965 48 1966 83 1999 30 78 
1995 47 1959 82 1966 29 80 
1964 47 1995 82 1968 29 84 
1968 47 1974 82 1993 28 86 
1993 47 1961 81 1971 27 88 
1999 45 1977 80 1970 27 90 
1955 44 1964 80 2000 27 92 
1980 43 1999 79 1959 24 94 
1959 43 1960 77 1980 23 96 
1960 39 1955 67 1960 20 98 

 
Ɍɚɛɥɢɰɚ Ȼ.2 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Ɋɫɪ.ɡɢɦ=1916 
 

t,ɱ Ɋ ɪɚɧɠ, Ɇȼɬ ∆Ɋ, Ɇȼɬ ∆ɗ,ɤȼɬ∙ɱ Ɋ ɤɨɪ, Ɇȼɬ ɗ ɤɨɪ, ɦɥɧ. ɤȼɬ∙ɱ 

1 569 5 0,005 5 0,005 
2 563 18 0,037 24 0,042 
3 545 2 0,007 26 0,049 
4 543 11 0,042 37 0,091 
5 532 4 0,020 40 0,111 
6 528 4 0,025 45 0,136 
7 524 2 0,016 47 0,152 
8 522 1 0,006 48 0,158 
9 521 2 0,015 49 0,173 
10 519 0 0,004 50 0,177 
11 519 3 0,028 52 0,205 
12 516 5 0,064 58 0,269 
13 511 0 0,006 58 0,275 
14 511 18 0,249 76 0,524 
15 493 5 0,073 81 0,597 
16 488 26 0,422 107 1,019 
17 462 8 0,134 115 1,154 
18 454 3 0,060 118 1,214 
19 450 21 0,403 140 1,617 
20 429 5 0,102 145 1,719 
21 424 10 0,209 155 1,928 
22 414 4 0,091 159 2,019 
23 410 0 0,001 159 2,020 
24 410 410 9,837 569 11,857 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.3 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɫɪ.ɥɟɬɨ=1391 
 
 

 
t,ɱ 
 

Ɋ ɪɚɧɠ, Ɇȼɬ ∆Ɋ, Ɇȼɬ ∆ɗ,ɤȼɬ∙ɱ Ɋ ɤɨɪ, Ɇȼɬ ɗ ɤɨɪ, ɦɥɧ. ɤȼɬ∙ɱ 

1 494 19 0,019 19 0,019 
2 474 12 0,025 32 0,0 
3 462 0 0,001 32 0,0 
4 461 1 0,002 33 0,0 
5 461 0 0,001 33 0,0 
6 461 1 0,008 34 0,1 
7 459 2 0,012 36 0,1 
8 458 1 0,009 37 0,1 
9 456 3 0,027 40 0,1 
10 453 4 0,036 44 0,1 
11 450 17 0,185 61 0,3 
12 433 2 0,028 63 0,4 
13 431 5 0,066 68 0,4 
14 426 28 0,393 96 0,8 
15 398 12 0,180 108 1,0 
16 386 1 0,014 109 1,0 
17 385 24 0,404 133 1,4 
18 361 3 0,051 136 1,5 
19 358 16 0,302 151 1,8 
20 342 8 0,167 160 1,9 
21 334 15 0,320 175 2,3 
22 319 4 0,085 179 2,3 
23 315 12 0,275 191 2,6 
24 303 303 7,266 494 9,9 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ: 

Ɉɪɚɧɠɟɜɵɣ–ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ⱦɟɛɟɞɫɤɚɹ Ƚɗɋ ɫ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɶɸ 125 Ɇȼɬ, ɜɵɪɚɛɨɬɤɨɣ ʹ,͹ ˏˎː ˍʑ˕ ∙ ˚. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.2 – ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ: 

Ɉɪɚɧɠɟɜɵɣ –ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ⱦɟɛɟɞɫɤɚɹ Ƚɗɋ ɫ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɶɸ 79 Ɇȼɬ, ɜɵɪɚɛɨɬɤɨɣ ͳ,ʹ ˏˎː ˍʑ˕ ∙ ˚.
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.4 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII ܳ𝑖ɩɪଽ଴%,  ɦଷ/ɫ 22 31 33 34 49 62 113 98 33 26 25 11 ܳȼХК , ɦଷ/ɫ 30 30 30 30 30 30 30 30 30 30 30 30 ܳɢɫɩ , ɦଷ/ɫ 0,2 0,3 0,3 0,3 0,5 0,6 1,1 1 0,3 0,3 0,3 0,1 ܳɥɟɞ, ɦଷ/ɫ 9 9 0 -13 -22 0 0 0 0 0 9 9 ܳɮɢɥɶɬɪ, ɦଷ/ɫ 0,3 0,5 0,5 0,5 0,7 0,9 1,7 1,5 0,5 0,4 0,4 0,2 ܳɪɵɛ , ɦଷ/ɫ 0 0 0 0 0 0 0 0 0 0 0 0 ∑ ܳɩɨɬɟɪɶ, 
ɦଷ/ɫ 

0,6 0,8 0,8 0,9 1,4 1,8 3,2 2,8 0,8 0,7 0,6 0,3 ܳɩɨɥ.ɛɵɬ., ɦଷ/ɫ 22 31 33 34 49 62 113 98 33 26 25 11 ܼɧɛ, ɦ 501 502 502 502 502 503 503 503 502 501 501 501 ܼɜɛ, ɦ 710 710 710 710 710 710 710 710 710 710 710 710 

ɇɩɨɥ, ɦ 209 208 208 208 208 207 206 206 208 208 208 209 

ɛܰɵɬ, Ɇȼɬ 40 55 59 61 86 110 199 174 59 47 45 20 

ɜܰɯɤ, Ɇȼɬ 55 55 55 55 55 55 54 55 55 55 55 55 

ɜܰɨɞɨɬ − ɜܰɯɤ, 
Ɇȼɬ 

-15 0 4 6 31 55 144 119 4 -8 -10 -35 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 
Ɍɚɛɥɢɰɚ Ȼ.5 – Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (ɨɤɨɧɱɚɬɟɥɶɧɵɣ) 

Ɇ
ɟɫ

ɹɰ
 

Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ ɜ-ɳɚ Ɉɬɦɟɬɤɢ ȼȻ 

ܼ ʜʐ, ˏ ʜ ˆˠ˔, ˏ ˆܰˠ˔, ʛʑ˕ ˆܰ˃˓, ʛʑ˕ ܳ ˄˞˕., ˏଷ /ܿ ܳ ˒ˑˎ.˄˞
˕., ˏଷ /ܿ ܳ ˋ˔˒, ˏଷ /ܿ ܳ ˗, ˏଷ /ܿ ܳ ˅−˜˃, ˏଷ /ܿ ܳ ˎˈˇ., ˏଷ /ܿ ܳ ˓˞˄, ˏଷ /ܿ ܳ ˆˠ˔, ˏଷ /ܿ ܳ ː˄, ˏଷ /ܿ ܳ ˅˘ˍ, ˏଷ /ܿ ܸː, ˏଷ  𝛥ܸ, ˏଷ  ܸ̱, ˏଷ  ܼ ː, ˏ  ܼ ˍ, ˏ  ܼ ˔˓, ˏ  

9 33 0,33 0,50 0 0 32 36 30 4 36 1,6 0,0 1,6 710,00 709,95 709,97 501,82 208,0 65 65 

10 26 0,26 0,39 0 0 25 49 30 23 48 1,6 0,1 1,6 709,95 709,12 709,54 502,28 207,1 88 88 

11 25 0,25 0,37 0 0 24 58 30 33 57 1,6 0,1 1,5 709,12 707,82 708,47 502,56 205,8 104 104 

12 11 0,11 0,17 0 0 11 64 30 53 64 1,5 0,1 1,3 707,82 705,25 706,53 502,72 203,7 114 114 

1 22 0,22 0,33 0 0 22 65 30 43 65 1,3 0,1 1,2 705,25 702,53 703,89 502,75 201 114 114 

2 31 0,31 0,46 0 0 30 60 30 30 60 1,2 0,1 1,1 702,53 700,26 701,39 502,62 198,6 104 104 

3 33 0,33 0,50 0 0 32 51 30 19 51 1,1 0,0 1,1 700,26 698,67 699,46 502,36 197 88 88 

4 34 0,34 0,51 0 0 33 30 30 -4 29 1,1 0,0 1,11 698,67 699,02 698,85 501,56 197,1 51 ɜɯɤ 

5 49 0,49 0,73 0 0 47 30 30 -18 29 1,1 0,0 1,2 699,02 700,55 699,79 501,57 198,1 51 ɜɯɤ 

6 62 0,62 0,93 0 0 61 30 30 -31 29 1,2 -0,1 1,2 700,55 702,88 701,71 501,59 200 52 ɜɯɤ 

7 113 1,13 1,69 0 0 110 30 30 -81 29 1,2 -0,2 1,4 702,88 707,40 705,14 501,58 203,4 51 ɜɯɤ 

8 98 0,98 1,48 0 0 96 30 30 -67 29 1,4 -0,2 1,6 707,40 710,00 708,70 501,58 207 53 ɜɯɤ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.6– ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ɇɟɫɹɰ 
 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ 

Nɪɚɛ, 
Ɇȼɬ 

ɗɫɭɬ, ˏˎː ˍʑ˕ ∙˚ 

ɗɛ, ˏˎː ˍʑ˕ ∙˚ 

ɗɩ, ˏˎː ˍʑ˕ ∙˚ 

Nɛ, 
Ɇȼɬ 

Nɩ, 
Ɇȼɬ 

Nɪɚɛ, 
Ɇȼɬ 

1 116 2,7 0,7 2 28 97 125 
2 104 2,5 0,7 1,8 28 88 116 
3 87 2,1 0,7 1,4 28 70 98 
4 51 1,2 0,7 0,6 28 51 79 
5 51 1,2 0,7 0,6 28 50 78 
6 51 1,2 0,7 0,6 28 51 79 
7 53 1,3 0,7 0,6 28 51 79 
8 54 1,3 0,7 0,6 28 50 78 
9 64 1,5 0,7 0,9 28 51 79 
10 87 2,1 0,7 1,4 28 67 95 
11 104 2,5 0,7 1,8 28 77 105 
12 116 2,7 0,7 2 28 85 113 

 
Ɍɚɛɥɢɰɚ Ȼ.7 –Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

 
Ɇɟɫɹɰ 

ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ 
P, 

Ɇȼɬ 
Pɚɜɪ, 
Ɇȼɬ 

Ɋɧɚɝɪ, 
Ɇȼɬ 

Nɪɚɛ, 
Ɇȼɬ 

Nɧɚɝɪ, 
Ɇȼɬ 

Nɪɟɦ, 
Ɇȼɬ 

Nɪɚɛ, 
Ɇȼɬ 

Nɚɜɪ, 
Ɇȼɬ 

Nɪɟɦ, 
Ɇȼɬ 

I 567 57 17 125 17 
 

442 58 
 

II  558 56 17 115 17 
 

443 57 
 

III  541 54 16 98 16 
 

443 55 
 

IV 521 52 16 79 16 
 

442 53 
 

V 505 50 15 78 15 
 

427 51 13 
VI  495 49 15 79 15 

 
416 50 24 

VII 495 49 15 79 15 
 

416 50 24 
VIII 505 50 15 78 15 

 
427 51 13 

IX 521 52 16 79 16 24 443 53 
 

X 541 54 16 98 16 
 

443 55 
 

XI  558 56 17 115 17 
 

443 57 
 

XII 567 57 17 125 17 
 

442 58 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.8– Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
Ɇ

ɟɫ
ɹɰ

 

Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ ɜ-ɳɚ Ɉɬɦɟɬɤɢ ȼȻ 

ܼ ʜʐ, ˏ ʜ ˆˠ˔, ˏ ˆܰˠ˔, ʛʑ˕ ˆܰ˃˓, ʛʑ˕ ܳ ˄˞˕., ˏଷ /ܿ ܳ ˒ˑˎ.˄˞
˕., ˏଷ /ܿ ܳ ˋ˔˒, ˏଷ /ܿ ܳ ˗, ˏଷ /ܿ ܳ ˅−˜˃, ˏଷ /ܿ ܳ ˎˈˇ., ˏଷ /ܿ ܳ ˓˞˄, ˏଷ /ܿ ܳ ˆˠ˔, ˏଷ /ܿ ܳ ː˄, ˏଷ /ܿ ܳ ˅˘ˍ, ˏଷ /ܿ ܸː, ˏଷ  𝛥ܸ, ˏଷ  ܸ̱, ˏଷ  ܼ ː, ˏ  ܼ ˍ, ˏ  ܼ ˔˓, ˏ  

9 42 41 0,4 0,6 2 0 0 43 44 30 0 1,6 0,0 1,6 710,00 710,00 710,00 502,10 207,75 79 

10 32 31 0,3 0,5 20 0 0 51 52 30 0 1,6 0,1 1,6 710,00 709,29 709,65 502,37 207,12 93 

11 28 27 0,3 0,4 36 0 0 63 64 30 0 1,6 0,1 1,5 709,29 707,88 708,58 502,72 205,71 115 

12 27 26 0,3 0,4 44 0 0 70 71 30 0 1,5 0,1 1,4 707,88 705,80 706,84 502,89 203,80 126 

1 24 23 0,2 0,4 47 0 0 70 71 30 0 1,4 0,1 1,2 705,80 702,95 704,37 502,89 201,33 125 

2 32 31 0,3 0,5 34 0 0 65 66 30 0 1,2 0,1 1,1 702,95 700,38 701,66 502,77 198,74 114 

3 34 33 0,3 0,5 20 0 0 53 54 30 0 1,1 0,1 1,1 700,38 698,67 699,53 502,43 196,94 92 

4 46 45 0,5 0,7 -16 0 0 29 30 30 0 1,1 0,0 1,14 698,67 700,05 699,36 501,54 197,67 50 

5 68 66 0,7 1,0 -37 0 0 29 30 30 0 1,1 -0,1 1,2 700,05 702,88 701,46 501,58 199,74 51 

6 82 80 0,8 1,2 -51 0 0 29 30 30 0 1,2 -0,1 1,4 702,88 705,96 704,42 501,57 202,69 52 

7 114 111 1,1 1,7 -65 0 0 46 30 30 -18 1,4 -0,2 1,5 705,96 708,84 707,40 501,56 205,69 84 

8 102 99 1,0 1,5 -32 0 0 67 30 30 -39 1,5 -0,1 1,6 708,84 710,00 709,42 501,56 207,71 123 
 
ɉɨ ɞɚɧɧɵɦ ɪɚɫɱёɬɚ ɩɨɥɭɱɢɥɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ, ɪɚɜɧɭɸ: ∑ Э = ͺͲ͸ ˏˎː. ˍʑ˕ ∙ ˚. 
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ɉɊɂɅɈɀȿɇɂȿ ȼ  
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 – ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɊɈ 230ɚ-ȼ-224 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
Ɍɚɛɥɢɰɚ ȼ.1 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1130/140-48Ɍɋ4 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ܵːˑˏ, ʛʑʏ 94 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ʟːˑˏ, ʛʑ˕ 80 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ܿ߮ݏ݋, ˑ. ˈ. 0,85 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ːܷˑˏ, ˍʑ 13,8 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ːܫ ˑˏ, ˍʏ  

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ݊ːˑˏ, ˑ˄/ˏˋː 428,6 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ܺௗ, ˑ. ˈ. 1,3 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ܺ’ௗ , ˑ. ˈ. 0,3 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ܺ”ௗ , ˑ. ˈ. 0,18 

 

 
Ɋɢɫɭɧɨɤ ȼ.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ 230 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
Ɍɚɛɥɢɰɚ ȼ.2 – Ɋɚɫɱɟɬ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɋɄ 
ȼɟɥɢɱɢɧɚ Ɂɧɚɱɟɧɢɟ ߮ 148 133 118 103 88 73 58 43 ݌ଵ 0,76 0,76 0,76 0,76 0,76 0,76 0,76 0,76 

R 3,0 2,9 2,8 2,7 2,6 2,5 2,3 2,2 ݌ଶ 0,92 0,84 0,73 0,64 0,53 0,40 0,24 0,11 
 

 
Ɋɢɫɭɧɨɤ ȼ.3 – ɋɯɟɦɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ Ⱦɟɛɟɞɫɤɨɣ Ƚɗɋ 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ  
 

Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

 
Ɋɢɫɭɧɨɤ Ƚ.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

 
Ɋɢɫɭɧɨɤ Ƚ.2 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ  
 

Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
 

 
Ɋɢɫɭɧɨɤ Ⱦ.1 – ɂɡɦɟɧɟɧɢɟ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
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